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Evolution of the Management Theory

Ancient pre-cursors
Managerial thought in the pre-industrial societies.
Industrial Revolution and the Development of Managerial Thought.
Classical Theory of the Management.
Administrative School of Management.
School of Scientific Management.

Behavioral management theories.
The School of Human Relations.
Behavioral School

Quantitative approach to management.
Operations research
System theory & Cybernetics
Normative reasoning Decision Approach
Information theory

Organizational theory
Process approach to Management.
Situational approach to management.

Management Gurus



MANAGEMENT UNTIL THE
INDUSTRIAL REVOLUTION

» Background (formulation of goals)
»  https://www.youtube.com/watch?v=2xtI1t-VVDA (16:00-19:30)

The management practlce IS known to be as old as the
organization.


https://www.youtube.com/watch?v=2xtI1t-VVDA
https://www.youtube.com/watch?v=ypEaGQb6dJk

MANAGEMENT UNTIL THE
INDUSTRIAL REVOLUTION

» The scientific method

Observation
/ question \
Report Research
conclusions topic area

Scientific

method

Analyze -
Hypothesis
\ Test with /
experiment

» The idea of management, as a scientific discipline, profession
and research area is relatively new. Through the Industrial

Revolution management has become a separate area of human
knowledge
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ECONOMIC DEVELOPMENT OF

Economic and Duration Increase in duration
technological
development

Agrarian Revolution Millions of years Hundreds of time

Industrial Revolution Hundreds of years | Athousand times

Information Revolution Tens of years Millions of times

400 BC 200 BC 0 200AD 400AD 600AD 800AD 1000AD 1200AD 1400 AD 1600 AD 1800 AD 2000 AD




Complete the TRUTH

Entity A has received a letter from entity B.
In the letter it says: “l received the hand from
entity C and destroyed it”

Only Yes/No questions...

Practice the scientific method






Babylon




MS 4638
Bulla-envelope with 1 plain token inside.
Near East, ca. 3700-3200 BC




MS 4631

Bulla-envelope with 11 plain and complex tokens inside.
Near East, ca. 3700-3200 BC
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MS 1955/1
International judgement made before Initeshshub, King of Carchemish and Shaushgamuwa King of Amurru.
Rollseal depicting the deity Sharruma advancing left, holding a double axe and a sceptre.
Carchemish, Syria, 1250-1240 BC.







What is the name of the
Trader s daugther today?
http://bit.ly/daily-quiz

Make a registration for Chat.OpenAl.com


http://bit.ly/daily-quiz

Semantic network
Assignment

https://basaga.org/basaga files/semnet/index en.html



https://basaga.org/basaga_files/semnet/index_en.html
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http://pespmc1.vub.ac.be/SYSCONC.html

The Inevitable Transition From
Scholasticism to Gamification
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- Coordination d
- Division of labour f=
. Specialization (incl. tools) | [&<E
- Hierarchy
- Mass products

MANAGEMENT UNTIL THE
INDUSTRIAL REVOLUTION

Primitive organization
https://www.youtube.com/watch?v=WI1R8Y(03714

https://www.youtube.com/watch?v=-iBOB8J-yxE
From Crops picking to Processifill # 1.7
From Manual labour to speciaf {
From Simple manufacture A=} = -



https://www.youtube.com/watch?v=Wl1R8Y03714
https://www.youtube.com/watch?v=-iB0B8J-yxE

Induction/Deduction

ETIG G\

Qifbin.com



MANAGEMENT UNTIL THE
INDUSTRIAL REVOLUTION

» Plato and Aristotle
Deduction & Induction

Government, private property, trade/retail, origin of money, interest (Politics)
Eudaimonia - Nicomachean Ethics (HB1ka Nikopaxeia)

Government True Perverted
(good of all) (good of one section)

¢ TYRANNY
i) (the tyrant)

of a few ARISTOCRACY

(the rich)

afriar DEMOCRACY
y (the poor)

Aristotle's classifications of political constitutions.

less perverted

22



MANAGEMENT UNTIL THE
INDUSTRIAL REVOLUTION

£
Yr

L -

- Niccolo Machiavelli

"Reflections on the first decade of Titus Livius"

“The Prince" (1513) » -
i

Historical Context: Renaissance thinker.

vy

Core Principles: Realism, power dynamics, and political pragmatism.
» Contributions to Management:

Leadership: Advocated for adaptability, decisiveness, and the importance of appearance in leadership.

Strategy: Emphasized the significance of understanding the terrain (market or operational
environment) and the use of strategic flexibility.

Organizational Politics: Introduced the concept that personal and political interests can influence
organizational dynamics and outcomes.

» Legacy: Machiavelli's insights into human nature, power, and strategy have
influenced modern management theories, particularly in areas of leadership, 23
organizational behavior, and strategic planning.



Organization as a subject of
Management

» A set of human elements and tools coordinated with a

goal to achieve efficiently, objectives of common
interest.

» Organization management helps to extract the best
out of each employee so that they accomplish the
tasks within the given time frame.

» Management is an (informative) purposeful way of
influencing an organization's behavior to achieve
predetermined goals. ”
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AUTHORITY AND MANAGEMENT
SKILLS

A set of interrelated means of impact.
Potential that is available to the manager.

A relationship between the one who uses it and the one to
where it is directed.

The person to whom the power is directed needs to have good
judgment

High
level Conceptual

level

Low level

Management skills



INDUSTRIAL REVOLUTION AND
MANAGEMENT

» Robert Owen (1771 -1858)

Textile factory in New Lanark, Scotland
Meaning of Human Resources

“Too radical" for its time:
» at least ten years of age;
» maximum ten and a half hours of work (Europe);
» "eight hours labour, eight hours recreation, eight hours res
» improved working conditions;
» housing for workers;
» fair systems for rewarding the work of the worker.

New Harmony, Indiana (1824)
Pre-cursor of Human Resource Theories in Management

26



Utopian socialism

« inequity between:workers and non-workers
 overcrowded, lacked sufficient housing

 unable to produce enough to become self-sufficient
« shortage of-skilled craftsmen and laborers
 inadequate and inexperienced management

* lack of individual sovereignty and private property
- anti- Religion, Family, Property

"It appeared that it was nature's own inherent law of diversity that had
conquered us... our 'united interests' were directly at war with the
individualities of persons and circumstances and the instinct of
self-preservation...." Warren, Periodical Letter IT (1856)

27



INDUSTRIAL REVOLUTION AND

MANAGEMENT

» Charles Babbage (1792 -1871)

Mathematical Principles in Management.

"On the Economy in the machinery and manufacturers”
» "Babbage principle™ — division of labour based on qualification

» favouring the factory system

» detailed breakdown cost structure

» training as fixed (permanent) costs

» standardisation of tasks

» Efficiency and incentive (bonus system and profit-sharing plans)

Pre-cursor of quantitative approach in management.

28



first programmable
The father of computing device

Difference Engige



https://www.youtube.com/watch?v=NSAXbsbiid0

INDUSTRIAL REVOLUTION AND
MANAGEMENT

» Ownership separation from management.
Sebastian Cabot, Joint Stock Company (1553)
Moscow company
East India Company

» Key technological developmentsy= - o
Fo) rica == Latin America
TeXt| Ies i ’ Asia =e= Western Europe
5 Eastern Europe =#= Western Offshoots
Stea m power 1 Former USSR == World Average
Iron making

Machine tools
Concrete (portland cement)

» Labour & Social organization g
Factory system s
Standard of living
Literacy
Industrialisation

n
S
s
[e)
S
2
E
]
<
I
g
@
o)
e
=
a
]
(&)
—
o)
a
o
(m)
O]




EVOLUTION OF MANAGEMENT AS
A SCIENCE

» Prerequisites for new management attitude:
Second wave of Industrial Revolution
The USA is the largest single market in the world.
There was no state regulation in business.

The evolution has always been dependent on successes in other management
related areas. Such as math, psychology, sociology, engineering and so on.

Has formed after a series of consistent steps forward (several approaches have
emerged ideas, which are still used today)

The big changes at the beginning of the XX century are forces, that are outside
the organization (environment)

Share of Total World Manufacturing Output
(Pevrcentage) | |

1750 1800 1860 1880 |

| Europe | 23.2 | 28.1 | 53.2 613

' United States | 0.1 0.8 72 14.7

Japan 38 |35 |26 |24 |

The Rest of the World | 73.0 | 67.7 | 36.6 | 20.9

31



ADMINISTRATIVE SCHOOL IN THE
MANAGEMENT

» Improving management of the organization as a
whole.

» Focus on managers, not on workers
» Separate administration from other operations
» Strategic management

32




ADMINISTRATIVE SCHOOL IN THE
MANAGEMENT

» Henri Fayol (1841 -1925)

= "General and Industrial Management”
= Universal principles of effective management.

= Define basic management functions.
» Planning

» Organizing B

» Command GENERAL and
inati INDUSTRIAL

» Coordinating | g

» Controlling MANAGEMENT

HENRI FAYOL

PITMAN 33




(D Division of Work
Specialization allows individuals to gain experience and continuously improve skills. This makes the individual more
productive.

® Authority

Responsibilities and responsibilities for each task.

@ Discipline to establish discipline

Employees should follow orders. But there are two aspects to this: Employees follow their orders when management
plays a role in good leadership.

@ Unity of Command
Each operator receives orders only from one correlator.

® Unity of Direction

Those involved in the same kind of activity must have the same goal in a single plan. This is essential for ensuring
unification and coordination in the enterprise. The unification of orders does not exist without the unification of
command. But it does not necessarily come from command unification.

® Subordination of individual interest to the total profit of individual profits
Management must always prioritize corporate goals.

@ Principle of proper compensation (Remuneration)
Although Fayol has analyzed many possibilities but pointed out that there is no such thing as a perfect system, wages
are an important motivating factor.

Centralization or decentralization.
This depends on the quality of the staff and the conditions of the business.

@ Scalar chain principle

The hierarchy is necessary for command unification. Lateral communication is also fundamental. However, the
caretaker must know that such communication is taking place. Hierarchical organization refers to the number of steps
in the hierarchy from the highest authority to the lowest person in the organization. The hierarchical organization is
too numerous and should not consist of too many steps.

@ Order maintenance principle (Order)

Both material and social order are needed. Material order minimizes waste of time and unnecessary handling. Social
order is achieved through organization and election.

@ Fairness principle (Equity)

Business operations need a combination of kindness and justice. Good treatment of employees is important in
achieving fairness.



ADMINISTRATIVE SCHOOL IN THE
MANAGEMENT

» Max Weber (1864-1920)

“Bureaucratic administration means fundamentally domination through
knowledge”

"Ideal Bureaucracy": rationality against nepotism

"The theory of social and economic organization"

Principles of the rational bureaucracy
1. Formulation of governance principles.
2. Description of management functions.
3. Integrated approach to managing any org




Max Weber’s Ideal Burcaucracy

1. A division of labor and specific allocation of responsibility
based on functional specialization.

2. Exact hierarchical levels of graded authonty.

3. A system of rules covering the rights and duties of
emplovees.

4. Written policies, rules, and regulations that guide behavior.

5. An impersonal, bureaucratic environment.

6. The development of longevity of admimistrative careers,
with selection and promotion based on technical
competence.

36



Mission and purpose of the
organization

Goal orientation in the organization's activities:
General objectives of the organization.
Individual goals of people in the organization.

People outside the company interacting with the
organization.

Mission of the organization

A statement about why or for what reason the organization
exists.

Reveals the meaning of its existence.

Highlight the difference between it and other
organizations.

37



The Tree of Goals
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General and specific environment

General
Environment

Social Specific Economic

Forces \/ Environmem\/ Forces

Customers Owners

Business and Inter

System Investors | national

Suppliers or

Poltical Creditors Global
Forces

Competitors Government Forces

Employees

Technological
Forces

General and Specific Environments




States of Naturej
S3

a l ~ ~ 2 C l 3
Alternatives;

General
Environment

Theory of

Games Social Specific Economic
Forces Environment Forces

John Von Neumann
and Oskar Morgenstern

Customers OWners

Business and Irrtgr
System Investors national
Suppliers or

Creditors Global
Competitors Government Forces

Political
Forces

Employees

High
Price

Technological

o5 Forces
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General and Specific Environments




Environment ital
factors

General
Environment

Technologica
| factors

Social Specific Economic
Forces Environment Forces

\

Customers Owners

Business and Inter

System Investors [ national

Suppliers or

Poltical Creditors Global
Forces

Competitors Government Forces

i Employees

entrants

Degree of Threat of

s ; substitutes Technological
Forces

Bargaining Bargaining
power of power of
suppliers buyers

General and Specific Environments




Environmental
factors

Legal/

Threat of nOiOgica
regulato new ctors

conditions el

__ -
/ N

Degree of «  Threat of
rivalry substitutes

»

Bargaining Bargaining

Political power of power of Socipcultural
factors suppliers buyers

conditions




SCHOOL OF SCIENTIFIC
MANAGEMENT

» Lillian and Frank Gilbreth
= Whidden Construction Compan
= “Cheaper by the dozen”
= The search for single best way
= Microfilm of the movements
= Scientific Analysis
= Fatigue curve
= Domestic management
= Many rationalizations of everyday items. ,»

» Managerial Consultancy
» First PhD in Management

43



DIAGRAMMATIC CHART OF
FUNCTIONAL FOREMANSHIP
s 1
SCIEKTIFIC MANAGEMENT,
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SCHOOL OF SCIENTIFIC
MANAGEMENT

» Frederick Taylor (1856 -1915)
= "Principles of scientific management” - THE

oL B PRINCRLES O
= Determine the best way for each job, SCENTIFIC /£

through observations, measurements,  BIHITN Ee -
logic and analysis.

= Scientifically-grounded selection of
contractors, tools, methods of work

« Financial incentives: a sub-system
("People who produce more - get a
higher salary")

= Functional managers.
» The Case of the Ford Conveyor




SCHOOL OF SCIENTIFIC

MANAGEMENT

3

» Henry Gantt (1861 -1919)

= Improved on Taylor’s Ideas
= Calendar planning

= Gantt charts

= A semi-premium system

HENRY L. GANTI
One of the leaders in the practical introduction of Scientitx
Management.  His “bonus system™ for paying workingmen
is widely known. His book, “*Work, Ways and Profit," is a

lucid explanation of the new ideas



ORGANIZATION OF ACTIVITIES

HeliHocTH
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BpeMe
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SCHOOL OF SCIENTIFIC
MANAGEMENT

Scientific Analysis

= Execution

= Fatigue

= Tools
The search for single best way
Educating
Anti-soldering & Anti-unions
Financial incentives
Managerial Consultancy
Management as a Scientific
Discipline
Vast improvement in productivity
Mass production
Taylorized World




HAWTHORNE STUDIES
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THE SCHOOL OF HUMAN

RELATIONS

» Elton Mayo (1880 -1949)
Hawthorne Studies (1924-1932)
Role of the Human Factor in Management.
"Human factors, especially social interaction and group

— 1. _ _x" =31 \\

behavior, have an impact on individual gg~
» The industrial psychologist ‘




THE SCHOOL OF HUMAN

RELATIONS

» Mary Parker Follett

"Management is ensuring the completion of the
work with the help of others"

Management as "the art of getting things done
through people™

» Visionary with many contributions
Human centric management

Advances in organizational theory
Theory of leadership

51



PSYCHO ANALYSIS VS.
EXPERIMENTAL PSYCHOLOGY
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BEHAVIORISM

» B. F Skinner
Harvard (since 1947)
Mental state is unobservable, behavior is

behavior is a consequence of environmental histories of
reinforcement

Behavior of Organisms (1938)
Science and Human Behavior (1953)
Schedules of Reinforcement (1957)

» Main contributions
Operant conditioning (contrary to classical)
Control of operant conditioning
Explain complex behavior
Positive reinforcement
Education implications

53



Operant Conditioning

Associate a voluntary behavior
and a consequence

Operant Conditioning

Identify a behavior that you want to influence in the subject

Most effective: If attempting to weaken, also identify a replacement (preferred) behavior and reinforce it when it occurs
Determine what the subject values (likes) and dislikes (wants to avoid/stop)

The subject must associate the consequence with the behavior

Weaken? — BEHAVIOR - Strengthen?
|

PUNISH REINFORCE

l

v v v v

Something that Something the Something the subjectis Something the
isnothappening subject does experiencing (or expects subject does like/
now and the like/value and to experience) and wants value and wants
subject does not wants to keep to stop or avoid to have or keep
want to experience

‘ ‘ Consequences ‘ ‘

ADD it SUBTRACT it SUBTRACT it ADD it
Positive Negative Negative Positive
Punishment Punishment Reinforcement Reinforcement




BEHAVIOR SCHOOL ON
MANAGEMENT

» The different aspects of social interaction, motivation,
nature of authority, organizational structure,
communication in the organization, leadership and the
quality of the working life - are studied.

» Behavioral school is a step forward compared to the
school of human relations.

» Basic thesis: A manager who applies behavioral
science will always increase the efficiency of the work
for both the individual worker and the organization as
a whole.

55



BEHAVIOR SCHOOL
Contextual motivational theories

» Abraham Maslow (1907
-1970)

= "A theory of human motivation"
(1970)

= Motivation and hierarchy of
needs

= The basis of human actions is
not economic forces but
different needs

= Criticism
» Herzberg: Motivating and
hygienic factors

56



Actualization

Belonging

Physiological

Challenges to the job
creative approach

Public recognition
Promotion

social interaction, group stability
stimulating cooperation

Safe working conditions
security at work

Salary
Space




BEHAVIOR SCHOOL
Contextual motivational theories

» MclLean

» Motivation through
success

» Self-determination
theory

» Intrinsic & Extrinsic = Arousal
motivation

» Mihaly Csikszentmihalyi
» Flow
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BEHAVIOR SCHOOL
Processual motivational theories

» Douglas McGregor (1906 -1964)
Theory X & Theory Y
The man in the organization
"The human side of enterprise” (1960)

» Moreno: Sociogram
» Group dynamics

59



Sociogram

» Analyzes the situation
for one person
occupies in the group.

» Examines the
structure of the
group.

» Shows the role of its
individual members.




Groups in the organization

» A set of two or more individuals interacting with each
other, so each of them has some influence on others
and all at once are under the influence of others.

» Formal and informal groups.
» Stages of group development.

QX;MV‘QM@M ‘

Storming Norming Forming Performing



Quantitative approach in
management

Measure what is measurable, and make

measurab

(Ga

e what is not so.

ileo Galilei)

izquotes.com




THE FAVOURITE THING TO READ

Statistical tables...

Coid 9 - iplomna_Book 205 [Compatibility Mode] & Microsoft Bxce
-ﬂ/ Home Insert Page Layout Formulas Data Review View Acrobat
\ Al v fe |
B Cimalins Dl s Bl O Y] ) | — Ml N b e © e P e O il R il iesic® s Pt

86 1.6091884 14772 1659 1355 1449 1.775 1.86393 2.1845 1512 1.685 1.5081 1.265696 1.863 1.3806 1.3121 1.5699 1.2388 1.5617 1.699 1.338
87| 1.609176906 1.4958 1.659 1.368 1.449 1.74 187325 2187 152 1.7414 15447 1.326087 1.816 14251 14514 15461 1.306 1.5698 1.738 1.338
88 1.609176906 1.4803 1.676 1.398 1.449 1.758 1.78938 22174 1453 1.9657 1.5894 1.391217 1.803 14704 15706 1.5699 1.3582 1.5763 1.718 1.338
89 | 1.620671027 1.4778 1.833 1408 1.449 1.749 1.82199 22919 1.524 2.0053 1.6545 1.434739 1.82 15443 15686 1.6176 1.3701 1.6153 1.738 1.338
90 1.66664751 15199 1918 141 1449 1741 184529 2236 1.504 19538 1.6423 1.373913 1.82 1.6136 1.7493 1.6271 1.3433 1.602 1.733 1.339
91 1513200998 1471 1.794 138 1449 1.697 1.73439 22112 1477 1.847 14919 1.282609 1.76 14778 1.5905 1.5224 1.2836 1.5678 1.652 1.347
92| 1551821243 14624 1.771 1.383 1.449 1.651 1.76048 2.2118 1.457 1.8865 1.5707 1.304348 1.766 15774 1.6203 15224 1.3284 1.5517 1.655 1.338
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95| 1.574694544 1448 1.711 1.319 14231 1.645 1.72507 2.2547 1434 2157 1.5752 1.35213 1.757 1.7945 1.6004 1.5545 1.3431 15593 1.68 1.356
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111|  1.426420386 1.3934 1.659 1.317 15385 1.489 167838 1.8323 1.65 1.7823 1.3049 1.325652 1.541 15986 1.4195 1.5699 1.3433 14915 1546 1.375
112| 1.459753336 1.3716 1.746 1.308 1.5385 1.515 1.70084 1.9503 1.688 1.8484 1.4024 1.365217 1.674 1.7141 14911 15985 1.3597 14746 1592 1.375
113| 1.466075103 1.3351 1.668 1.303 1.5385 1.524 1.71156 1.9193 1.706 1.872 1.4187 1.347826 1.686 1.7192 1.5109 1.5699 1.3657 14915 1.611 1.375
114| 1.454580982 1.2413 1.659 1.3 15385 1.521 167754 1.8758 1.706 1.8615 1.3821 1.327391 1.663 1.6739 1.4811 15794 1.3493 14576 1554 1.379
115 1.460328042 1.3096 1.62 1.3 15385 1519 1.66076 1.864 1.708 1.7414 1.4224 1.295652 1.621 1.6006 1.4652 1.5509 1.3433 14288 1485 1.375
116/ 1.419523914 1.2854 1572 1.283 15385 1.459 159832 1.8012 1.678 1.6029 1.3374 1.246087 1.593 15548 1.4115 14872 1.3284 1.3898 1.447 1.375
117)  1.390788612 1.3313 1.554 1.258 14231 1.451 159832 1.8634 1636 1.6044 1378 1.26087 1.555 15722 14235 147 12985 1358 144 1.379
118| 1.408029793 1.3036 1.572 1.3 14231 1465 1.65098 1.8634 1.636 1.6161 1.3618 1.347826 1.62 1.6076 1.4692 14814 1.3433 1.3644 1479 1.374
119 1.36780037 1.286 1.572 1.267 14231 1463 1.64026 1.8012 1.622 1.6095 1.3333 1.330435 1.625 1579 14175 14474 13358 1.3763 1496 1.378
120| 1.385041551 1.2861 1.565 1.263 14231 1455 164026 1.8634 1.608 15567 1.3211 1.31087 1.571 15805 1.3996 14272 1.3358 1.3392 1485 1.378




THE FAVOURITE THING TO READ

How the data looks...

Share prices of Dnevnik 20 in scaled values
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How everyone sees system analyzers




QUANTITATIVE APPROACH IN
MANAGEMENT

In the early 1950s. mathematics, statistics, engineering studies
have made a significant contribution to management theory
because of:

large scales

the need to reach significant goals

in conditions of increasingly limited resources

appearance and development of the computers

Develop and improve quantitative methods to help
decision-makers in complex situations.

Replacement of verbal reasoning and descriptions with analysis
of models, symbols and quantitative meanings.

Computerization, forecasting and modeling in management

Y






Optimization

Leonid Kantorovich George Dantzig
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Operation research

| This Week
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IT'S CALLED “OPERATIONS RESEARCH.” YOU
PROBABLY NEVER HEARD OF IT, BUT IT MAY
PROVE MORE IMPORTANT THAN THE A-BOMB

by Lieut. Col. David B. Parker

Fhotograph by Joo Covello



jon research

Operat

methods for scientific research, to the
production problems in the organizatio

)
<
)
U

o

c

o
=)

(0
S
a

Q

©

1
-

O

| -

©

Q

o

O]

| -

W

c

@)
=)

©

| -t

@

Q
o
A



Universal language / close cousins

1940-1950s 1960's

Issac Newton
(The Calculus) ...
[1642 - 1727]

Henri Poincaré
ic Topology)

(Agebra
[1854 - 1912]

Ludwig von Bertalanffy
(Systems Theory Founder & ...
Systems Biology)

(Wing systems

theary)

1970's

Mitchell Falgenbaum
(Chaos Constant)

James Yorke

(Foundear)
Benoit Mandelbrot 5
(Founder)

Tien Yien L

{Founde,

1980's

Edward Lorenz

leld
(Computational Mechay
-~ Nonlinear Dynamics) .

1990's

Map of the Complexity Sciences

by Brian Castellani

nics/ ro
Physics !

2000's

2020

Stephanie Forrest
mu

., Alfred W. Hubler
‘Dynamics of Open Dissipative

Systoms)

James Lovelock & Lynn Margulis
(IGaka Hypothesis)

" Doyne Farmer

Kurt Richardson f d

(Complexity Thinking) .
A

Peter Checkdand
(Mmanagement, k
soft systems mm.\-\no/

in Complex
Systems

%)

Eshel Ben-Jacob
T (SeX-Organi

/

Howard Thomas Odum
(Fcological Systems _

Bacterial sockity) vl

Yaneer Bar-Yam

" UFi Alon

(Physics of Complex Systems)

Theory)

Stuart .5 Eric Bonabeau

(Network Motifs/Gene

Kauffmann
IBx\mWy/E/c\uban
Autonomous 2

- % Expressian)
Nichiolue Chetotelds Immanuel Wallerstain

memqm-
ith Networks)
(Health Networks) (World Systems Theory)

Jean-Louls

Kenneth
{ecanomicz)

Margaret Mead
(anthvopoiogy)

Complex
Systems
Theory

Other
Intellectual
Lineages

Warren Vioaver
(Organized & Disorganized
Complexity; Machife
Transtion)

Norbert Wiener

Arturo Rosenblueth
“ (Physiology & Cybernetis)

T N\Agents)
¥\

Deneubourg
(Swarm Intelgence, nontinear
dynai

Geoffrey West
(Scaling Lamws)

Murray Gell-Mann

Herman Haken -
(Effective Complexity)

(Selr-Organization

John Smith /Chris Jenks
and Synergetics) ity)

(Quaiitative Compelx

Nil N

klas Luhmann Edgar =

(Philosophy of
Complexity)

Ilya Prigogine
(Dissipative Structwre,
time, matter)

Talcott Parsons
(Sociology)

Deborah Hammond
(History of Systems

/‘\'-mw:
2nd Order

Heinz von Foerster
nd order o
Jay Forrester
- P (System dynamics)

W. Ross Ashby
(Cybernetics of
Mind)
Claude Shannon
theory)

(Information (mathematics)

(Founder)

John von Neumann

~ George Kiir
(Systems Science)

Andrd I(olmowvv m Arthur Cook  cpares H, Bennett

(Quantum Computation}

Francisco Parra-Luna
(Founder)

IWMBHM) P Tfme Complexity)
Stephen Wolfram e, ¢
(Complexity/ Sainy {
Celular Automata ), ional |

Chistopher Langton
(Founder)

Warren McCulloch Touve Kol
(Founder)

[« utational 8y
(o Organieing gy R O Le) Compuationd ‘mw

Bart Kosko

Yy (Algovithnnic Complaxity, e (Fuzzy Logic)

Thomas Schelling
(micromotives/
Macrobehavior)

John Holland

(Genetic Algorithms) (Iowwer) Theory)

Paul Cilliers
{Philosophy of

Complexity)

MarK Granovetter
(Strength of Weak Tie

" Steve Strogatz
(Smal Workd)

Barry Wellman
(Internet, INSNW)

Nigel Thrift

Manuel Castells  (Compiexity, Place, Time)

bal Network

Jean Carlson /
John Doyle
(Complexity &
RODUSINGSS)

Iv.’ltl
s of

Réka Albert
Human Systems) (scalke-free
Duncan Watts nerworks)
(Small Worlds)

John Miller
(camputationsl .
\
W
N

John Taylor

(globalization,
Social mobifities,

(GIS, yvoymu
Complexily)

Katy Borner

(Visual Complexity/

Networks/ Data Science)

MIT Media Lab

(technalogy,
multimedia, design)

Albert-Lazlo Barabasi
(Scale-free networks)

©) Manuel Lima
(Visual Complexity) # §
74

Political Science) )" N\,
N\

Nigel Gilbert "

Robert Axelrod
(Iterative Game

Friedrich Hayek
(Economy as
Complex System)

David

" Bri

Patricia Hill Collins
(Race/Class/Gender/Sexual
Idenity/Nationatty)

Styvia Walby

{Gender/Globalization/

Complexity) -
Bvrne w

jan Castellani/

Rajeev Rajaram
{Case-Based Moe

N
Melanie Mitchell
(Computation in
compiex systems)

Emma Uprichard
nme:’cwnplemyf
\ Interdisciplinary
Lasse Gerrits  0hods)
(Complaxity and
Pubiic Policy)

Charfes Ragin
(Founder, QCA,
fuzzy Set

Soclal Schence)



http://www.art-sciencefactory.com/complexity-map_feb09_april.html
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DEVELOPMENT
APPLICATIONS

Ludwig von Bertalanffy




System theory

» Ordered set of interconnected
elements forming some whole unity

» Internal structure of a system.
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Connections between elements




System theory

» Feedback & Feedforward connection.
» Principle of feedback

» http://ncase.me/loopy/vl.1/

76


http://ncase.me/loopy/v1.1/

Black box method




Features of a system

» Unity = the system is observed as a whole
unity, it is evaluated as it too.



Features of a system

» Dissectability = Every system may be observed as a
consisting of multiple subsystems (components/elements)




Features of a system

» Interconnectability = Linear/non-linear
connections between/among the components of
the system are defining the complex behavior of

the system.




Features of a system

» Emergence = The system as a whole has different
characteristics than the components (i.e. the effect of
diversification).




Stock Control Game

SECURE
STORAGE
1 4 5 8
Sl OPERATION [
SUPPLIER o CONSUMER

EMERGENCY

STORAGE



State space of the system

State of the system— in a state space defined by the significant variables (i.e.
risk and return)

Mean-Variance Efficient Frontier and Random Portfolios

Expected Return

02
Risk{Standard Deviation)




State of the system




Behavior of the system

» MATLAB demo



N

From Left to Right : Ralph Gerard (Neurophyaiologist), John von Neumann (Mathematician), Heinz von Foerster (Electrical Engineer),

Lawrence K. Frank (Social Scientist), Norber ner (Mat} atician), Heinrich Klaver (Psychologist), Molly Harrower (Paychologist)
Front (missing from view): Rafael Lorente De (Neurophysiologist), Margaret Moad (Anthropologist), Kurt Lowin (Psychologist), Warren §
McCulloch (Neuropsychiatrist), Paul F. Lazarsfeld (Sociologist), Arturo Rosenblueth (Physiologist), Gragory Bateson (Anthropologist).
(missing from view): Frank Fremont-Smith (Medical Dire of the Macy Fou ation), Julian Bigelow (Computer Engincer), Walter
Mathematician), George Evelyn Hutchinson (Ecolog Savage (Mathematician), Henry Brosin (Fsychiatrist) dore
Schneirla (Comparative ychologist), Hans Lukas Teuber (Psychologist), Gerhardt von Bonin (Neuroanatomist), Lawrence §. Kubie
(Psychiatrist), Filmer §. C. Northrop (Philosopher), Alex Bavelas (Soclal Psychologist) and Donald Marquis (Psychologist)
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CLASSIFICATION DES CONNAISSANCES HUMAINES,

ov

TABLEAUX SYNOPTIQUES DES SCIENCES ET DES ARTS.

PREMIER TABLEAU.
Division de toutes nos connatssances en deux régnes , et de chaque régne en sous-régnes et er embranchemens.

What is cybernetics?

PEEMIER REGNE.
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Cybernetique

Cybernétique. Les relations de peuple a peuple, étudiées dans les
deux sciences précédentes, ne sont que la moindre partie des
objets sur lesquels doit veiller un bon gouvernement ; le maintien
de lordre public, lexécution des lois, la juste répartition des
impots, le choix des hommes qu'il doit employer, et tout ce qui
peut contribuer a l'amélioration de 1état social, réclament a
chaque instant son attention. Sans cesse il a a choisir entre
diverses mesures celle qui est la plus propre a atteindre le but ; et
ce nest que par létude approfondie et comparée des divers
éléments que lui fournit, pour ce choix, la connaissance de tout
ce qui est relatif a la nation qu'il régit, a son caractere, ses moeurs,
ses opinions, son histoire, sa religion, ses moyens dexistence et de
prospérité, son organisation et ses lois, qu'il peut se faire des
regles générales de conduite, qui le guident dans chaque cas
particulier. Ce nest donc quapres toutes les sciences qui
soccupent de ces divers objets quon doit placer celle dont il est
ici question et que je nomme Cybernétique, du mot kvfepvo,
qui, pris dabord, dans une acception restreinte, pour lart de
gouverner un vaisseau, recut de l'usage, chez les Grecs méme, la
signification, tout autrement étendue, de l'art de gouverner en
général.

On reconnait avec la méme facilité ceux du point de vue
troponomique dans la cybernétique, qui est, a légard du
gouvernement des nations, ce quest la stratégie relativement a la
conduite d'une armée.

Cybernetics. The relations between people and people, studied in
the two preceding sciences, are only the least part of the objects
over which good government must watch; the maintenance of
public order, the execution of laws, the fair distribution of taxes,
the choice of the men it must employ, and everything that can
contribute to the improvement of the social state, require at every
moment His attention. He constantly has to choose between
various measures the one that is best suited to achieving the goal;
and it is only through the in-depth and comparative study of the
various elements that provides him, for this choice, with the
knowledge of everything relating to the nation that he governs, to
its character, its morals, its opinions, its history, its religion, its
means of existence and prosperity, its organization and its laws,
that it can make general rules of conduct, which guide it in each
particular case. It is therefore only after all the sciences which deal
with these various objects that we must place that which is in
question here and which I call Cybernetics, from the word
KuPepved, which, taken firstly, in a sense restricted, for the art of
governing a vessel, received from usage, among the Greeks
themselves, the meaning, quite differently extended, of the art of
governing in general.

We recognize with the same ease those from the troponomic point
of view in cybernetics, which is, with regard to the government of
nations, what strategy is relative to the conduct of an army.
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Control System

Management is a goal-oriented informational transformation process.
Controlling system is an information transformer.

Hierarchy = the management system may be composed of subsystems
of lower levels.

Law of control — the pre-defined strategy for management.

Observation frequency — characteristic inherent to the strategy, reflects
how often the management reviews the strategy.



Control system

Controlled system

Controlling system




Control system

Controlled system

Controlling system




Control system

Goals
Observed influences from the environment

Controlled system (et e

Controlling system




Control system

Goals

Observed influences from the environment
(market factors)

Controlling influences

Controlled system

Controlling system




Control system

Goals
. Observed influences from the environment
Controlled system
(market factors)
Controlling influences

Unobserved influences from the
environment

Controlling system




Control system

Goals

Observed influences from the environment
(market factors)

Controlling influences

Unobserved influences from the
environment

Insignificant variables (?)

Significant variables

Controlled system

Controlling system




Control system

Goals

Observed influences from the environment
(market factors)

Controlling influences

Unobserved influences from the
environment

Insignificant variables (?)

Significant variables

Feedback

Controlled system

Controlling system




Controlling using computer model

Controlled system

Controlling system

computer model

Goals

Observed influences from the
environment (market factors)
Controlling influences
Unobserved influences from the
environment

Insignificant variables (?)
Significant variables
Feedback

Task for the computer model
Proposed controlled influences



Computer model with adjustment

Goals

Observed influences from the environment
(market factors)

Controlling influences

Unobserved influences from the
environment

Insignificant variables (?)

Significant variables

Feedback

Task for the computer model

Proposed controlled influences

Adjusting the internal structure and/or the
values of the variables of the computer
model

Controlled system

Controlling system

C ) \J (I
. . . .

computer model

Adjustment block




J.

Phases in the process of Controlled
system management

Goals = Criteria for evaluating Controlled system performance (i.e Profit)

Receiving, Collecting, Systemizing information on the behavior of the Controlled
system.

Receiving, Collecting, Systemizing information on the behavior of the market
(environment).

Forecasting/estimating expected values.

Defining and evaluating possible “states” — combinations of primitive Controlled
systems.

Use of computer model (,etalon” i.e. Simulation Model).

Making decision and selecting a Controlled system desired state (optimality;
multi-criteria; rationality; necessary addition principle).

Controlling influence = realization of the decision (sub optimality, discretization,
dissectability of an issue; whole number optimization; time of reaction; real
limitations; market friction).

Self-learning and Self-organization in process of Controlled system management
Automation of the process of Controlled system management.

(Each phase is represented by a subsystem in the controlling system — Controlling

system).
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Viable organization

System Five : Policy

v 1T

System Four : Planning

System five
l T EA management

: governance
System Three : Audit — System Three - Control \ D
Environment I I
System Two: (
Coordinate System four

Proactive EA management
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What is a model?




What is a model?

Purposefully created artificial system, which:

1.

>

>

Reflects the most significant features of the real system:

Describes the most significant (for the purpose of the research)
components and connections of the real system;

Has behavior close enough (for the purpose of the research) to
the behavior of the real system.

. Provides gathering of new information about the real system:

By following the behavior in future and past time period in
convinient time scale;

By replacing to some extend (for the purpose of the research)
the real system

By experiments with the model instead of the real system
(“what... if...?").



Analytical or Simulation
model

Albert Binstein, 1905.

Generalization of principles and

relationships

5 DOTOX CROR OTRHTANS FEXAAMNATO B2 XamTAT2
3 Ilagareem DOTOX 5 XITIDOTO X2 OTIOTIME DEOHOR
SKyuymanrzen mapiraen noTex
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BCXoNTE cTomocT =3 KMA xau 300meuTa 23 oTwTImS
Herna macroams croftmocy NPV
TlponewT =2 racxomTapzse D

Particular results (values) to
support decision making

H



Features of computer simulations
IN business:

» Inductive reasoning

> Empirism

» Systematic approach

» Heuristics

» Complexity

» Discrete time

» Interdisciplinary nature
» Self-organization



Stages of building computer

simulation
Concept;

Study the real system;

Detailed description of the blocks in the
model;

Software realization;

. Adjusting the parameters and tuning the

model;
Evaluation of adequacy;
Experimentation.



THE EVOLUTION OF FORECASTING

Improvements in forecast are most dramatic when there is a fundamental change in the approach to forecasting The combination of Demand Modeling and Machine
{from No Forecasting to Naive, from Statistical to Demand Planning, and from Demand Planning to Demand Modeling) Learning will decrease errors and lost sales by 33%

No Forecasting Naive Forecasting Statistical Forecasting Demand Planning Demand Modeling Machine Learning

10%

ohX Fits a forecast curve 90%

4= ERROR

d;;;groltjg:t;iiioricm Statistically predicts 85% /Takes advantage of
qua monthly or weekly ©), Leverages more granular extended and even
Incorporates demand patterns ™ and downstream datato  big data to further increase
: : t r '
& seasonality, trend data, 30% get a cleaner demand signal accuracy

and reduce volatility and

and moving averages 70% bullwhip effect ¥ @ Relies on powerful

' " : =t models to consider
~ ' Is often done in Excel Hierarchy and causal l"“_® Includes techniques that S demand drivers such
Assumes Jast year's [= Rl ™ are usually associated as promotional details, new
or last month's incorporated into the with short-term demand product introductions, social
demand value will occur 0 forecast sensing to dramatically media, efc
in this montt 50% : At
again tis montin @ g Becomes a nightmare to  increase long-ferm accuracy

60%

manage in Excel ‘
%’ @ € 4
wy D\
¥4
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Some sources of wisdom...

http://www.youtube.com/user/JAVIERLIVAS - Javier Livas
http://www.youtube.com/watch?v=jS0zj dYeBE - Igor Nikolic
http://www.youtube.com/watch?v=VSCIWT nI Q - General Systems theory
http://www.youtube.com/watch?v=JwgArbHinCg — Control system
http://www.gwu.edu/~asc/asc-cyber.html - What is Cybernetics

http://pespmcl.vub.ac.be/ASC/CYBSYSTH.html| - Cybernetics and Systems
Theory

http://pespmcl.vub.ac.be/ASC/Default.html - Principia CyberneticaWeb

http://pespmci.vub.ac.be/books/IntroCyb.pdf - R. Ashby, Introduction to
Cybernetics

http://www.art-sciencefactory.com/complexity-map feb09 april.html| -
Interactive map of complexity sciences



http://www.youtube.com/user/JAVIERLIVAS
http://www.youtube.com/watch?v=jS0zj_dYeBE
http://www.youtube.com/watch?v=VSCjWT_nI_Q
http://www.youtube.com/watch?v=JwqArbHinCg
http://www.gwu.edu/~asc/asc-cyber.html
http://pespmc1.vub.ac.be/ASC/CYBSYSTH.html
http://pespmc1.vub.ac.be/ASC/Default.html
http://pespmc1.vub.ac.be/books/IntroCyb.pdf
http://www.art-sciencefactory.com/complexity-map_feb09_april.html

PROCESS MANAGEMENT

APPROACH
» Key management functions:
planning
organizing
motivating
controlling

» Business Process Reengineering

» the process approach views functions as
interconnected and mutually dependant.

» Binding processes
Communicating
Decision making



PROCESS MANAGEMENT
APPROACH

COMMUNICATION

DECISION
MAKING

COMMUNICATION

COMMUNICATION
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Planning Function

Developing a definition the parameters
for achieving the goals of the

organization in the future Strategic

Planning

FORMS OF PLANNING

TACTICAL PLANNING

The identification of
specific, short-range
objectives by lower-level
managers

CONTINGENCY OPERATIONAL
PLANNING PLANNING

Operational
Planning

Backup plans in case The setting of work
primary plans fail standards and schedules

® What Goal Orlented
@ Defines the scops of planeung
* How: Non-Delagated
Consumsar
Coach: Finantial Plasner

u,{r. You learn or you use
Fimancial Planner

* What: Ot jectives and task pecifics
* How: Can be delagated

* Who. Finandld Advisor if delegated

e Who: Consumer if retained (DIY] or mix

of both
* \Who mix or both

® Creates the Actionable

* What: Sxecute - Implements the
actionabla into the doable

* Who: Consumer "Abways”

* Advisee: Depending on delegation

* Actions lindad Yo the tasks

* Resources avalable: Salesman




Organizing Function

» Identify relationships among people, tasks and
activities so that all resources of the organization are
integrated and coordinated, fulfilling its goals.

» Competencies of the manager:
= Separation into detached units
= Specialization

= The span of control Frp
. Hierarchy Conditions
Deleg a1_:|on_ e e
= Centralization s
» Matching pesorntion IR Job
an ‘ yage
. Groups Spec?fiica):)ion % v

= Formalization

Performance Performance Payments to
Standards Appraisal Employee




Organizational structures

Formal connections between separate
management units interacting with each other
and purposefully implementing the
management activities of the organization.

Requirements:
Min units
Adaptability
Quality communications
Efficiency



Organizational structures

» Linear

Functional unit Functional unit
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ORGANIZATIONAL STRUCTURES

Chief executive
Functional unit 1 " ' Functional unit 2

» Linear-functional

N\

o ] b

» Matrix (design)
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STRUCTURAL TRANSFORMATIONS

PaamoBapBane

MpaBumencmBomo we cokpamu ¢ 15%
pasgymama agMmuHucmpayus
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MODERN ORGANIZATIONAL
STRUCTURES

» Flat / Lean

——— — ‘

Virtual Organization (Holon)




SELF-ORGANIZATIONAL
STRUCTURES

<>
' ‘ @ og > E%DO
<™
KeS|l|eV\ce Emer evﬂ' D

structure DODO

@ Sel{-—-orqamzahom ‘

W DlS{'Yl%M'l"GO\ Feedback
Continuous oo 2
adaptation @




Catallaxy / Invisible hand
(F. Hayek / A. Smith

company 1 product company 1 result

Market

company 2 product company 2 result

oo Parameters: Size, Elasticity/sensibility oo

rice, quality, information
oy o rice, qualty )
parameters: variables:

quality, price, advertise qty sold, storage, income

Feedback

features:
Multi-context, non-linear, dynamic



Motivation Function

» Motive:
= A set of certain driving forces that incite a person to carry out certain

actions
= Set the boundaries and forms of its activity
- Give this activity a focus on achieving certain goals ”
» Content and process motivational theories Her;t’;gs;;ﬁgggf;ﬁ"

McClelland’s Needs
Theory

Personality
Perception

i i e Alderfer'sERG Th
Motivation gt fersERG Theory

Theories |\  Vioon's Expectancy
e Theory

Learning
Attitudes

Ny Adam’s Equity Theory

Goal or Need Goal Setting Theory
Fulfillment

Reinforcement Theory

| Unfulfiled |
Needs, Wants, ==
and Desires

Tensnon

Tension
| Reduction [B&
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v vy

Control Function

Determining whether the goals are set, the deviation
from them and when corrective measures are needed

Preliminary, Current, Subsequent control
Strategic, operational, tactical control

Phases of control
Develop standards

Benchmarking the results achieved with established
standards

Taking corrective action

Taking corrective actions:
Nothing to do
Remedy (causes) of deviations
Revision of standards - always
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O O1 & WO N —
~ ~— ~— ~— ~— ~~—

MAKING MANAGEMENT
DECISIONS

Formulation of influence input
By the subject of management
On the managed object

To achieve certain goals

After a conscious choice

By a predetermined criterion
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Creative problem solving




Communications in the

organization

» Exchange of information between :
Leader and subordinate
Subordinates
Levels, subdivisions and positions
Management levels

» The process of communication




Example of process of
communication




down) formal
tion

| (top
communica

1Ca

Vert

|
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Formal Communications

CHAIN
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NON-FORMAL COMMUNICATION

I .\-jf

Single Strand Gossip Probabality Cluster
(Each tells (One tells all) (Each randomly (Some tell
onc other) tells others) sclected others)
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Situational approach in the
management

Managerial situation- a specific set of circumstances that have a
strong impact on the organization's behavior at a specific time.

Selection of approach depending on the situation.
Method of the concrete situations.
Methodology (algorithm)

1) The manager knows the means and the methods of the professional
management that have proved their efficiency.

2) Each method/methodology/concept has poor and strong qualities.
Manager predicts the possible consequences of their execution.

3) The manager possess the knowledge to interpret a situation in the right
way.

4) The manager should apply methods / methodologies / concepts that are
characterized with the most beneficial effect in the specific situation.
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Development and adaptation of the

organization

Unkno

wn Future \

Crisis of
Red Tape o

Growth througt
Collaboration

Crisis of

Control \ \

::z. Growth through
Jrgani- Crisis of Coordination
ration Autonomy
Growth through
Delegation
Crisis of
Leadership
— " Growth through &
- Direction
N Growth through
Creativity
Small

Birth Youth Maturity

Acea of Oraanization



Decline of the organization

» WHEN the organization does not adapt to the
environment and/or as a result of maladministration ...

» ... THEN it is necessary to have a reduction in size,
staff, profits, assets, and so on.

» Reasons:

Organizational atrophy — it's typical when the organization
"gets older", managers lose initiative and/or acuteness.

Vulnerability - if the organization can not successfully adapt
to the environment or loss of connection with the
environment at all.

Loss of legitimacy - the organization's products or services
are no longer valued.

Entropy of the environment - changing the environment
towards the disappearance of resources.
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Management Gurus

Stemming from the concept of situational approach in
management

Not necessary a management school (with similarities) but
rather a set of innovative ideas

Based on their own rich Managerial/Consultancy experience
Their own way/method

Often approach is the outcome of the unique personality
Typically forward thinkers

List is far from complete
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Business leaders

Tom Peters
Business efficiency "in search of excellence"
https://www.youtube.com/watch?v=NWO2mjp5Hsg

Hans Mueller
Time management
https://youtu.be/hPdPTbtms4g

Richard Branson
Daring entrepreneurship
https://www.youtube.com/watch?v=Bz8PLrb]7iM



https://www.youtube.com/watch?v=NWO2mjp5Hsg
https://youtu.be/hPdPTbtms4g
https://www.youtube.com/watch?v=Bz8PLrbJ7jM

Psychologists

Edward De Bono
Lateral thinking
https://www.youtube.com/watch?v=SbsKQQGwsMg

Robert Cialdini
Influence: The Psychology of Persuasion
https://www.youtube.com/watch?v=cFdCzN7RYbw

Daniel Goleman
Emotional intelligence
https://www.youtube.com/watch?v=Dxr9IoNLY6U
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https://www.youtube.com/watch?v=SbsKQQGwsMg
https://www.youtube.com/watch?v=cFdCzN7RYbw
https://www.youtube.com/watch?v=Dxr9loNLY6U

Futurists

Alvin Toffler
Future shocked, Third wave
https://www.youtube.com/watch?v=QCXCDYj6U4E

Malcolm Gladwell
Personal development: 10000 hours for mastery
https://www.youtube.com/watch?v=0puZoSK0JfY

Simon Sinek
Role of inspirational leadership
https://www.youtube.com/watch?v=gp0OHIF3SfI4
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https://www.youtube.com/watch?v=QCXCDYj6U4E
https://www.youtube.com/watch?v=OpuZoSK0JfY
https://www.youtube.com/watch?v=qp0HIF3SfI4

