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Coin Flipping experiment
Randomness vs. Capability debates

A%

» Why can a firm stand still? Because of luck or Capability?
« Only one out of 1,024 ( 2') firms can luckily survive in 10 year

» Why top 10% competitive performers can sustainably survive
more than 40 years long (Henderson et al, SMJ 2011)?
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Statistics: Bernoulli error
in signaling capability vs. luckiness

* Can the number of wins is a signal of superior
capability?
*111111111110000000
* 101010101010101010
* 110010011100101011
* Will this lucky event decay or carryover overtime?

or, simply, a one-time “accident”? (zero order vs.
first order in product innovations)
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Psychology: law of small number

» Will the lucky event decay or carryover overtime
(i.e., capability)? or simply a one-time luckiness?

* Is the absolute value or “the perception of that
absolute value” defining the “luckiness”?

* What is the drivers of that luckiness (vs. capability)?

* e.g., “the law of small numbers” in sports betting or
stocks buying

Psychological “Hot Hand” effect:
Drivers of Randomness

* Hot hand: Basketball players who make a home-run are more

likely to hit the next shot than players who miss a shot

* Hot hand fallacy (Gilovich, Vallone, and Tversky, 1985): people seem to

have difficulty thinking properly about independent events; a
successful shot or “home-run strike” might boost the
observers‘ (gamblers’) subjective probability of another hit.
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Financial Investment: Gambler’s fallacy

» Gambler’s fallacy —the belief that, for random events, runs of a
particular outcome (home-run strike or arising stock price) will be
balanced by a tendency for the opposite outcome, i.e., a streak
of “lucky” events is likely to end.

« Bandwagon effect: consider an investor who believes that the
performance of an investment fund is a combination of the
banker’s ability and luck. Convinced that luck should reverse, the
investor might over-infer the current banker is above (or below)
average, that will yield unusual performances.
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Philosophy: Fatalism (f& &)

Suppose that a student is considering whether to study for an exam.
He reasons that if he will pass the exam, then studying is wasted effort.
Also, if he will not pass the exam, then studying is wasted effort.
Therefore, whatever will happen, studying is wasted effort (inertia).

launch a new product or product differentiationin China
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Economics: Random Walk with EMH

* The Efficient market hypothesis
(EMH)

* An economist strolling down the
street with a companion when they
come upon a $100 bill lying on the
ground. As the companion reaches

own to pick it up, the economist
says "Don't bother--if it were a real s o
$100 bill, someone would have
already picked it up.”

» Levinthal (1991, ASQ), Denrell (2004, ,#**55EE
]
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Organizational Management:
Inertia, near-Random Walk, and growth trap

* Tendency of an object stay at rest

* Superior performance from pure random process if
chance events accumulate over time.

* any internal/external disturbance changes the
steady state
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Cumulative Advantage

» Matthew effect B KA{E: a social agent gains a small
advantage over other agents, that advantage will compound
over time into an increasingly larger advantage. (Robert
Merton, 1968)

* Matthew effect: "the rich %et richer and the poor get
poorer," the root of inequality (against equalityism

* This is one form of determinism (or tautology) such that
Prob (performance), pi, is defined by the past performance
(yi); and the capability (Ci) pi=yi=ci

* > can the “luck” (external networking effect vs. internal
competitive advantage) cumulate advantage?

* = will the “luck” change from asset to liability (e.g.,
Microsoft, HTC, Intel), i.e., Cumulative advantage can be a
fatal assets at later stage
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Path Dependence (on environment)

* Orchestra conductor decide not to practice, because he
reasons the team’s talent pools and just finish one B¢ K

SRR

* If contests are independent, i.e., environment is violate,
industry changes frequently, W=0, Pi = Ci

—if #%%E, my organizational DNA will help me.
(initial condition, intercept exists, i.e., determinism,
capability will yield)
* If contest are dependent, i.e., environmental is stable
(near equilibrium), W=1, pi =vyi,t-1

- if Z£%E, my “luck” will help me. (the random
walk phenomena)

External (Network) Effects

* Path dependence (luck is cumulative)
* Self-accelerating (increasing return, Matthew effect)

* Self-prophesying EFT7E= in SWOT analysis
(determinism)

* Organizational DNA (never changes, i.e., inertia)
* - strong assumption on all the positive parameters,
i.e., Ci>0, Yi>0, W>0

Our actions
owards oers)
-

3

7
Y Self-
ourbeliers  FUlfilling  others beliefs

(sbeast curselves)

Prophecy ™"
(Pygmaion Effect)
% 3
o]l < t

hers actions

Social Network




Heterogeneity /& 1

* Is the heterogeneity generated from internal
capability or external luck?

 Can the luck be internalized (or managed) by the firm?

* |s the capability distributed as a normal curve or a
beta distribution, such that causes competitive
advantage and superior performance?

p=0,67=02
= 0,0;=10

[ 3
p=00l=50
2.0 05

0.9 A

0.8 p=-20" =05
o NCTU-IBM
0.6

0.5

04

]

_ General Public

Rational Optimality

« |If company possesses VRIN (Valuable, Rare,
Imgerfectly Imitable and Non-substitutable) resource,
an

« |f the cumulative process is path-dependence,
« With efficient routine (DNA)

» Therefore the company can generate sustainable
and above average performance

* This is determinism, also called tautology
e > c>0:w>0
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Epistemology ¢ (i)
in Scientific Reasoning

‘We should not look for truth, but should only become conscious of our
own opinions. We should not question nature but only examine our
consciences. At most | can question nature so that it will give me data as
elements of my judgments, but the answer is not in the facts; it lies in my
state of mind, which the facts cannot compel but which nevertheless can
spontaneously feel itself compelled by them.’ (de Finetti 1989, p. 180)

:\fu])f%'/zgf\alw’rTyF’}ff’;FZi;ﬁ\-f'JB“m&ﬂ“’
AT B A R AFRAPDLL o T

° A
g:\.?uF‘rﬁ—ng\’£f§ur§13&}7*lt - 2| T
B % 5%‘7’ LE R ERR i\.m,‘ﬁg;i
FAANHL o AT R ERE TR e i

Source: Taroni, Franco, Silvia Bozza, Alex Biedermann,
Paolo Garbolino, and Colin Aitken, 2010, Data Analysis in
Forensic Science: A Bayesian Decision Perspective, Wiley

Epistemology w4 ()
in Scientific Reasoning
How do we know?

How do know what we know?
Do we really know what we know?

“l am confident that BitCoin will fail, But how do | know that?”

“How do | know the information that | “know” is not true?
How indeed do we know we think we really “know™?

2018/12/19
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Epistemology in Scientific Reasoning
Meaningful theoretical progress is not...

» Accumulation of literature review

* Factor (or meta) analysis on citations (to figure the direction,
most cited is not necessary the best)

* Confirmatory on other’s works (SEM and control variables are
guessing games)

« Balancing a and {8 (power test in SEM)
* (Big) Data mining (no hypothesis needed - GIGO)

« Correlation is not causation (predictive vs. prescriptive
analytics )

Epistemology in Scientific Reasoning
fu;‘" TF P‘ mm ,/\

¥ % ¥ ¢ (why question):  NHST (Null Hypothesis Significance Testing)
* 35% of Hong Kongers buy apartments
L3t BF 32 B (NHST, SEM, x5 F* ¥)

« For any major historical events happened in HK, 70% of chance
the real estate price increased.

* 90% of chance the population in HK will increase after 1997
* 99% of chance China will support “basic Law.”
23 : Real estate price will increase 56% in 1998

o KLzt ‘E]a: A could be weakened by adding further information or
increasing sample size.

2018/12/19
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Epistemology in Scientific Reasoning
Why question=r4p i #% i3
NHST/SEM is not the only answer to get to the “truth
* Construct
* Theory
* Theorem, axiom, law

* Proposition
* Hypothesis
* Rule vs. Rule of thumb

* Framework, idea, insight,
thought, concept, algorithm,
flows, eureka ...

Morphology of Scientific Reasoning

R R EE 4',/z =
R, TR, 212 \;& Rl

SRR 2 RL R RRY, SR
fﬁigﬁ_,’ TE‘T:"/L:’ ‘/2%75\9 #EL =9 —ﬁ =
i‘:ﬁ’ﬂa %—%3#}/{-}%9 E] E; 'u?\‘ﬂ—f‘

Morphology of mollusks

CUE L
STV
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Why questions in “sharing economy”

The “Why” question will guide you to construct further research

» Why people purchase online, instead of physical channels?

» Why the disruption of declining sales of traditional TV channel,
newspapers, and magazines?

 Why the arising of “labor exploitation” platforms such as Uber and
Airbnb?

» Why consumer are willing to publicize their privacy? Is FB, Google, or
DeepMind safer to do so?

» Why arising of 020, 10T, clouds, and data analytics?
 Why the blurred boundary among GAFA (BAT)?

Rationalism in strategic management

« Superior insight, superior capability, or superior “luck” (judgement,
prospect) can account for resources difference.

« AMC awareness-motivation-capability (“High-Church”)

« Top management team, positioning ({& A HJfETF-, “High-Church”)
* S.W.O.T and Five-Force Analysis (SCP, determinism)

* Structure-Conduct-Performance (determinism)

* Industrial Organization (Game Theory)

« Evolutionary economics

LEARNING AND
INNOVATION IN
ORGANIZATIONS

AND ECONOMIES

2018/12/19
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Do we really know what we know (from Rationalism)?

IZI/ (W u&

: SWOTHEHE 7

#4128 E

P9 BRI A T

A& (Asus) &9 SWOT 4

#

1% %+ (Strengths) :
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Sustainable competitive advantage

L50 D HEBpH

T % # it | (product Differentiation) £
T ip %t A& (relative low cost) #vs
GRS o iR 2 P ks A o

Microsoft

Microsoft
Advertising

oING

MICROSOFT ADCENTER
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Falsificat|on cases in China

¢¥Nrenren

RENN e
NYSE

“Lessversion” £ & it 9 ﬁ.-i’ B

* To this end, it deploys inductive logic to infer principles,
theoretical claims, and/or ‘takeaway' from particular cases and
other empirical evidence. However, the popularity of this
approach does not ensure that the generalizations procured from
induction are universally tested or even broadly supported.

Bkt e )

TREE GELBH) > HiS V(EELXE),
5];’{,\%‘“1’\ \mﬂ..h\ 15 'ﬁ-tl' l“ﬁﬁ‘g ;IL % A;}-‘hji\;}d])i
Ij'ﬁ'mj,. AEFTE L e s JOEE e -ﬁ—)—”ﬁ - ¢ 3 g e
- g MR Ty VR A #ér’@ﬁ;;*ﬁ FLRHE o

® INUS condition: sustainable competitive advantage is ‘an insufficient

but necessary part of a condition [yielding sustained superior
performance,] which is itself unnecessary but sufficient for the result’
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Porter (1985):1% & :B.4& (Tautology)

"ERREE ) 1Y = Bam U (syllogistics)

o KEHEE (major premise) :

"RHENSRES | AP T e TEAKENERERR
* /INHI$R (minor premise) :

T AR | BERERIREE TR RER

* %534 (conclusion) :

"R LERES ) REIERLESE T ST KRR SR

Truism (HEAIEEEH

How is knowledge acquired?

c FE p1(ehfe K F FRhit) C(A+B)=CA+CB

*EEi ié-ﬁaf A€ £ GE
MEF TR JE g rw }::‘a =2 ; (R FR

* Survival of the fittest (i & 2 )

» widow of the late Mr. Smlth (2 g vk 2 aud i)

* T 4 8 %(RBV) - VRIN principle (valuable, rare,

inimitable, and non-substitutable) is a tautological argument.

%ﬁﬁ\:]ﬁ_ﬁﬂﬁ-‘f%%‘t, kp 2Pt f% 3 ‘ﬁ”_ﬁ}l’ . %
AR s U E g BNehg #?\J};‘,
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< BIEE L o FERGAE AL o 0 FIHERT A
FFLE P (6] a(bro) = ab + ac ESECTIRE.
E U E = s F(VRIOT ) o th i 15 B (e 20) i
$E N o bra

Prob (p|q) = Prob (q[p) = 1

o b (AT h) HF)F BB
7J<Z%m§§t;:i§m)?|gef 2

; 6 go;r)
q, VRIO= 35
'kﬁm,ﬁﬁgﬁﬂgg)l .

Q. Why theory of disruptive innovation a tautology?

4  jncumbents
i . are disrupted
Incumbents improving and flounder
along a trajectory of
sustaining innovation

Customer
needs
Performance
Disruptive
ini innovation to
%t:]s;elarggﬁ which incumbents
overshoots have ability to
customer needs respond

Time

2018/12/19
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Q. Why all these strategic management books

are tautology (truism)?

SWOT analysis

* Competitive Advantage

* Core competency

* Disruptive innovations

* Resource-based theory (Barney 1991)

* Organizational DNA (Toyota vs. Nissan)

The
Long Tail
[

BLUE
OCEAN
STRATEGY

WK & B 41(1997) » [ _ERL4F(2008) -

Summary on

Schools of Strategy Research

Figure 1

Situational

Level of Analysis

Structural

Mapping of Strategy Research

Emergent Views —_ Game Theory

Resource View
<:Low-(}hurch' “High Church”

“Engineering”
Approaches

Evolutionary
Economics

Structure-Conduct-
Performance

Behavioral Rational
Assumptions about Choice Processes

(lormsh

‘mnsc.1040.0282
2004 INFORMS
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How do we know what we know?
Probabilistic Inductive Logic

* Induction by enumeration (1% or%1|#&, i.e., sampling result):
Every raven in a random sample of 3200 ravens is black. This
strongly supports the hypothesis that all ravens are black.

* Inductive reasoning (likelihoods): a notion for cases where
premises provide less than conclusive support for conclusions.

4 — .
| 4
o o e

Bayesian Epistemology — B. = ﬁﬁ‘}} Ei:u
How is knowledge acquired?

s R OREAR A BB L AR 4 o @WHINTSS SR -

. 100071-":’7353&&& 3 38% A A I o HE B 0 95%

ﬁjﬁg‘—-y 3%~43%m3£3‘ g;}-}:} °

-3&&@ 1997 & 4 § 7 SE R AR SRR P h 2 o
b T - <;ljmw:_ﬁ_"§.%’é’;}é#@.ﬁ)“ﬁl%%ﬁ%i‘ﬁ@
B é%éﬂ¢?~wm~ﬁﬁ&mﬁ%aﬁiz’%*
T FEEREPHDPHA S THEF TRARAEFH -

rtphon®
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Bayesian Epistemology—E. =% Efr:‘.ép 2
How the “vision” (subjective judgement) is formed?

» Consider, for example, a banker who knows, prior to the approval of an
investment project, the successful rate of the new project is 10%, prob(q). In
economic boom time, the chance for such project to yield above average
profit is 50% Prob(p|q), while the recession time is only 5%, prob(p|~q).
According to Bayes's theorem, the posterior probability that such project can
yield above-average profit Prob (q|p), that approved by the banker who
perceived the economic might be booming is (0.50)(0.10)/[(0.50)(0.10) +
(0.05)(0.90)] = 53%

AT R A
m/ s pEX B
FHpea TR VR RBFL R T

BFES(H) > SECR)

¢
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PO gl
Fk Xz F%J ¥ u%ﬁﬁg#m\ Fen T H

* prob(q) = .10 (10% of all firms have sustainable competitive
advantages 10% & ¥ £ 5 4% 4 cnak & 1B 4L)

* prob(~q) = .90 (90% of all firms do not have sustainable
competitive advantages)

« prob(p/q) = .50 (50% of all firms that have sustainable competitive

advantages achieve sustained superior performance 50% £ 7 +
FEHEL PR DDV R R o AR %)
* prob(p/~q) = .05 (5% of all firms without sustainable competitive
advantages achieve sustained superior performance)
* I PR prob(p)fr 2 A A PR RS (D)7 4 3 S
prob(p/q) x prob(q) _ prob(p/q) x prob(q)
[prob(p/g) x prob(q)] + [prob(p/~q) x prob(~q)]

(0.50)(0.10) 0.05
= = =0.53 (Powell, 2001 :880) (1)
(0.50)(0.10) + (0.05)(0.90)  0.095

rob(g/p) =
probiarp prob(p)

PN IREHw

/T & VR FBF LR F]

+5 %(4rROIC » & # T
ﬂ; F’(plq) frF’(pI~q)
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S b
How is knowledge acquwed?

VAR R LR K R - i 4
(strateg|c choice) {— o Gt £ A e
B - 3'3 TR 4E o Are 2w éﬂﬁfﬂ(ReversOmﬁ%
Sk pEfTAEH- Hn 2B, -
If we repeat the empirical test using 0.53 as the

new prior (holding the likelihoods prob(p/q) and

prob(p/~q) constant), we get prob(q/p) = 0.50 x

0.53/(0.50 x 0.53 +0.05 x 0.47) = 0.9185. The

‘trustworthiness” of this probabilistic reasoning ¢

causes p has increased by 38.85 percent. This

represents a refinement of the reasoning in light

of new knowledge. If we repeat the empirical

refinement one more time with 0.9185 as the new

prior, we get prob(g/p) = 0.50 x 0.9185/(0.50 x

0.9185 4 0.05 x 0.0815) = 0.9912. A new round

of evidence further confirms the causal role of sus-

tainable competitive advantage.

E po\}pa %
e [ & T uR&RBE LR ]
T vs. T FW

fEE s
©OBRE A L g 20,20 4
%4%§mﬁiﬂp08 fe BF R i &&
o AP ST UG ARGz L
0 T4 {fﬁ‘,ﬁ'-m‘aﬁkne :fk—’ IV ] AR et
% 50.55°
kA R RV T P
b Tk i F L o f 4x amﬁ‘@’* g4 R
% e, THe= 5 83.6% (= Tx. 8/[.77.8+.55x52]) »
SRS TR )RR PRI R X Ak
FA 50,8 Hgrkenfag g BT - W AE T
24%(=. Tx. 2/[. Tx. 2+.55x. 8]) ™ % £ & - # ¢h
9.8% (= 24x.2/[. 24x. 2+.55x. 8]) »
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Summary #3: 5 B 7 Foenzuam 112
o P X% % &% (Hansen, Perry, and Reese 2004; Powell, 2001, 2002;
Tang and Liou, 2010) & ik 3= & #1715 e [ 3L B g o4 4%
Foaw gy - hihiE o B L Sk T HmL
B e FRLARG DT ARG | 5 TR T
7ok (AR R dmE ) - TR B AR R R T R
) FlLBASEFPEL BT S RERL AR %

Prob (p) = Prob (p|q) x Prob (q) + Prob (p|~q) x Prob (~q) (3)

o 23V (3) TA A F 4 ARK snePEs % Prob(p) ij.\« Ao i
FAEL BT D F S Prob(q) 0 B BT i S g TS
BE (e R PO R)OT TR EP(~q) s e
BAF A BT YT G g AR seniE i F (likelihood) A

(pla) » @ sk 4 apgrre BBV 10 G L ARK keniE i g
= P(pl~q) -

Summary #3: s B ¥ ik 2/2
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AU 5 33t (Bayesian epistemology) (Talbott 2008) - %
B DOBERT o BT L ARG B G L
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(plg)=Prob (qlp) = 1) > Bl FlE2ts & & & B B > W (-2
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Q. Which “parameter” Prob(p), Prob(q), Prob(p|q), Prob(p|~q),
Prob (g|p) and Prob (~q|p) accelerating Red Queen Competition?

The Red Queen, in Lewis Carroll's

The Extension
Prob (y, 8 ]Y) =prob (6 | w,Y) x prob (¢ |Y)

* Firm performance (Y)
* Competitive advantage (6 )

* Resource configuration ( ), which is represented by
resource bundles and their weights (x, A)

* Causal decision theory interprets the probability of a
state if one performs an act as a type of causal
probability rather than as a standard conditional
probability.

48
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Causal Organizational Learning

Buiuses| 610

Prob (y, 01Y)

Configuration (y ):
Resource (x, N) new.prOdUCts’ Market/Financial
Allocation (0) ;?c;\(lzgsesse,s Ambidextrou®erformance (Y)
prob (8 [y, Y) acquisitions prob (@ | Y)

49

Learning as a process of change

* Organization learning as a adaptive process to cope with
exploration of new possibilities and exploitation of old
certainties (March 1991, Raisch, Birkinshaw, Probst, and
Tushman 2009).

* Organizational change or restructuring is “codified” if a prior
subjective probability prob (q) or state (including
organizational routine, DNA, experience, and memory) is
replaced by a posterior probability prob (q/p) that
incorporate newly acquired information, evidence, or
proposition (e.g., disruptive innovation)

50
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Ambidextrous as a simple learning process

* prob (q) = prob (a/p) (4)

* Prior proposition (i.e., exploration) such as information
search, risk prone, discovery and experimentation capability,
and innovation that was previously uncertain become certain,
therefore, organization can exploit these certainties and to
include activities such as refinement, selection, performance,
implementation and execution.

* The formation of ambidextrous is to assign posterior
probability prob (q/~p) to zero if the propositions
inconsistent with p.

* prob(p) = 1, if the organization is fully learned and codified
(in equilibrium) by all propositions and evidence (therefore
competitive advantage is sustained).

51

Learning for Market Imperfections

* The simple learning model requires organization to become
absolutely certain about all evidence and also assume all
propositions are true and known (e.g., the direction of disruptive
innovation is known) (called “undersampling of failure” bias by
Denrell 2003). But market imperfection, information dispersion,
limited rationality, and market disequilibrium and asymmetry
mechanism, the evidence (or market signals) we receive is often too
ambiguous to justify (Cyert, Kumar, and Williams 1993).

* Therefore, the direct effect of leaning (and adoption) experience
might alter posterior probability of proposition (because of the co-
existence of prob(p/q) and prob (p/~q)), it can never raise prob(p) to
1 (Levinthal and March 1993). In other words, the proposition
“sustainable competitive advantage” should render portable and
disequilibrium (i.e., organization can never reach that state, or fully
learned the market).

52
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Transmutation Learning

* An organization with the prior 0 < prob (q) < 1 has the
learning experience to codify and change posterior
probability prob (q/p), the post-learning posterior for any q
should be

Prob (q) = p x prob(q/p) + (1-p) x prob(q/~p)

* The Bayesian learner reduces to simple learning if p = 1.

* Danrell, Fang, and Zhao (2013) have assume prob(g/~p)
as a constant capability such that organizations can always
visualize the future events.
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Conclusion: Bayesian Learner

Strategy (q, competitive advantages, strategic archetypes,
Vision, innovation, capability, experimentation, DNA, routine )

1

Learning (Prob(p|q), Prob(p|~q)) dynamic capability, re-configuration,
resource allocation, heterogeneous variations, causal ambiguity, learning
and adaptation, acquisitions

1

Prob(q/p)

4--.

‘IIII

Performance (p, evidence, experience, counterfactuals, sustainability,

execution, efficiency, production)

market signals, stock price, market share, financial yields, patents, implementation,

o0
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