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Scientific research; 
 
1. seeks answers to a question 

 
2. uses a predefined set of procedures to answer the question 

 
3. collects evidence 

 
4. produces findings that were not determined in advance 

 
5. produces findings that are applicable beyond the immediate boundaries 

of the study 
 

. 





Create  
conceptual  

model 

 
 

Identify a 
significant  
problem 

 
 

Theory 
•Explanation 
•hypotheses 
 

Observation 
Evidence 

Sample data 
Falsification 

Generalization 
 

Modify 
conceptual  

Model ? 



Observer Observed 

Transparent screen  
between 
observer and   
observed 

Reality 



  Observer’s perceptions 

NO separation 
between observer and 
observed. Reality is 
the observer’s 
perceptions of reality 

Reality 



Scientific explanation: 
A very approximate scale 

positivism 
(Vienna circle) 
Verificationism 

analytic/empirical 

Phenomenology 
(Husserl 

Heidegger) 
 

Paradigm 
(Kuhn) 

Relativism 
(Postmodernism) 

Possibly 
multIple realities 

Single reality 
awaiting  
discovery 

Conjecture 
Falsification 
(Popper) Explanation 

Reach 
Hard to vary 
 



 
 
 

Theories/hypotheses are 
probability statements 



Source:  for 3 slides on quantitative versus qualitative 
www.xavier.edu/library/help/qualitative_quantitative.pdf   
who cite 

JOHNSON, B., & CHRISTENSEN, L. (2008). EDUCATIONAL RESEARCH: QUANTITATIVE, QUALITATIVE, AND 
MIXED APPROACHES (P. 34). THOUSAND OAKS, CA: SAGE PUBLICATIONS.  
LICHTMAN, M. (2006). QUALITATIVE RESEARCH IN EDUCATION: A USER’S GUIDE (PP. 7-8). THOUSAND 
OAKS, CA: SAGE PUBLICATIONS. 
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Interference 
of the relation of 
X to Y 
 

Variables other than X 
that effect Y 

Other variables 
 O 
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interdependence 

THE GREAT RECESSION 2008 - 
Low interest rates 

Savings glut 

Financial innovation Moral hazard 



interdependence 

Low interest rates 
Savings glut 

Financial innovation Moral hazard 

 

Greed 





Source wikipedia 11/13/2013 18 robindcmatthews 





central limit theorem (CLT) 
The central limit theorem (CLT) states that a set of 

sample drawn from a population that May or MAY NOT 
be normally distributed   

• The SAMPLE mean of a sufficiently large number of 
independent random SAMPLES, each with a well-
defined mean and well-defined variance, will be 
approximately normally distributed. 

• The approximation to a normal distribution gets closer 
and closer as the number of samples increases. 

• The variance of the sample distribution of the sample 
means gets smaller as the number of samples 
increases. 

http://en.wikipedia.org/wiki/Statistical_independence
http://en.wikipedia.org/wiki/Random_variables
http://en.wikipedia.org/wiki/Normal_distribution


CULTURE 

MOTIVATION 
LEADERSHIP 

STYLE 

ALL PART OF CULTURE  
BUT WHAT ASPECTS OF  
CULTURE GENERALLY 
ARE APPLICABLE TO SME IN 
TELECOMS AND IN FINANCE  

General 
aspects  
of culture 



Nodes (vertices) 

Connectors  

11/13/2013 22 robindcmatthews.com 

A 

B 
C 

D 

E 

F 

Small world 

Random  
network 

Let A,B, C,.......,E.... 
Be activities in the value/supply chain 
Similarly for random and small world networks 
 



Haldane (2009)  
 







Change on all scales is possible 

Log 
Probability 
     y 

Log  size of change  x 

FAT TAILED DISTRIBUTION 
 
SCALE FREE RELATIONSHIP 
 

y = cx-a 
 
 
 

y = cx-a y = cx-a 
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