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LECTURE # 22
Business process IS view comprising a 

multistage decision process and as a 
continuous individual information 

origination and processing situation in the 
presence of uncertainty – An Elaboration
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Plant Operations

(Data embedded automation) 

Product output

First Level Control-Data embedded controls: 
Controllers for- Pressure, Flow, Level, Temperature, 
Position, Velocity, Voltage, Current, etc.

Third Level Process Control: Allocation of Machine (Assignment problem  -Computerized IS), Allocation of Human Resource 
(Assignment problem-Computerized IS), Inventory Control System (Computerized IS)

Second Level 
Process Control: Monitoring of work in progress 

(Time & Motion Study) 
Accounting
(Computerized IS)

Quality Control
Systems

Forth Level Process Control: Market Prediction (Forecasting Techniques), Product Development:(R&D Methodology and 
Documentation), Investment: (Financial Management, Risk Analysis Methods), Personnel Relations: (Manpower Database), Customer Relations 
Management 

Fifth Level Process Control: Production Control System & Scheduling Control System (PERT, CPM Techniques)

Sixth Level Information Control: Computerized Information 
and Control System (Business Process IS View-Fig. (18.3))

Flexible Information Decision 
for control implementation

Input orders

Data, Questions

Bills

Information Reports

Customer
Material
input

Figure: 
Modeling a 
business 
process, with a 
controls 
interpretation, 
as integral
to a close loop 
information 
and control 
system

External Environment

+

-

+

Real

World
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• Further, the information and control system based model of a business
process is an open system spanning  multiple stages:
– defining the business goal set; 
– obtaining ‘many factors’ & ‘multiple criteria’ characterizing the problem 

(task) complexity;
– recognizing (deciding) on the problem (operable goal setting); 
– defining planning & design constraints and opportunity spaces; 
– characterizing problem complexity--culling out useful (relevant) 

information variables; 
– recognizing relationships (interdependencies) between culled out 

information variables; 
– developing state transition models defining dynamic behavior of culled 

out state (information) variables; and 
– undertaking customized planning & design for generating solution 

alternatives for evaluation and selection of flexible information 
decision. 

Open system View of Business IS – A Multiple Stage Decision 
process: Towards Individual Information Originating & 

Processing Situation 
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Open System View of Business IS – Towards a Continuous 
Individual Information Originating & Processing Situation 

characterized by uncertainty

* As with traditional “collective” decision process model, the 
“individual information originating and processing situation”
also has uncertainty due to input noise, process parametric noise, 
and measurement. 

• In addition it has uncertainty due to “application” emphasis, 
failures of embedded systems, and system complexity. 

• Further, at each of its decision stages, these information 
originating and processing activities are affected by uncertainties 
due to the system environmental factors of 5“C”s.

• All this results in errors in information processed from stage to 
stage, leading to loss of Information Integrity in IS and in 
information therefrom.   
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An Elaboration….
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η -Danger of Goal 
Degeneration through:
(a)Effect of ‘Flow 
Experience’; (b) Adh-
erence to safe option in 
the wake of insecurity

∩

Difference

Set Goal

Unclear Goal (s) Clear Goal (s) Specific Goal (s) Positive Goal (s):
To achieve a 
desirable state

Negative Goal (s):
To avoid/prevent/
change something

Clear
Guideli-
nes for 
apply-
ing cri-
teria & 
for asse-
ssing if 
goals  
met   

Implicit 
Goals

Inhere-
nt Unc -
ertainty

Few
factors

Multi-
ple cri-
teria

General
Goal (s)

Single 
(or few) 
criterion

Ambiguity

Set Interm-
ediate
Goals

Maximize “Efficiency diversity”,
i.e., diversity for actions having 
a high probability of success 
(efficiency).

Many factors Multiple Criteria

Identify 
what must 
remain 
unchanged 
to make 
implicit 
goals 
explicit

Deconstr-
uct Uncl-
ear Goals 

Many 
factors

Multip-
le Goals
-Explicit

Lack of clarity

Ambiguity

Transform

η

- Not analyzing complex goals 
by breaking them into concrete, 
partial goals; risking activity at 
hand taking a life of it’s own. 

∩

η -Malfun-
functions 
that eme-
rge with
delay.

η
-Due to difficulty in taking a system’s view, 
recourse to an ad hoc “Repair-Service” 
approach 
-Minimal capacity and inclination in dealing 
with time
-Need to preserve a sense of self competence 
amounting to self-protection tendency   η -Goal selecti-

on based  on  
obviousness 
of a problem 
or compete-
nce to solve it

Figure: Systems 
representation of 
Information base and its 
processing for Setting 
Operable Goal – From
‘Set Goal’ to obtaining 
‘Many Factors’ & 
‘Multiple Criteria’ 
characterizing Problem 
Complexity 

-Difficulty in 
recognizing 
Complex Goals

η

-Not co-
mmon in 
real world

η

-Assumption 
of linear 
trend   

η

To Figure (5) To Figure (3 – B)

Adaptive Learning 
Feedback from Data 
from Market, Industry, 
Business, Customer; 
Data from Figure (2) 

Set Long Term Goal :
-Values, Purpose, Direction
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-Difficulty to 
recognize that 
complex goals 
are character-
ized by interr-
elated criteria

To Figure (4)

Many factors Multiple Criteria

Interdependent Independent 

Linked + vely

Conflicting GoalsChoose 
Central 
Goal

Rank
Goals

η

Without 
Time 
Pressure

With 
Time 
Pressure

Uncertainty

Choose
Sub-
optimal 
Goal

Solve 
one 
problem 
well

Reshape 
system to 
make –ve
link +ve

∩
Delegation

Uncertainty 
due to 
delegation

Explicit Operable Goal statement: Somewhat Ambiguous characterized by Strategic uncertainty

-Operable Goal Statement                       - Vision Statement
-Mission Statement                                   - Credo

Figure: Systems 
representation of 
Information base and 
its processing for 
Setting Operable Goal –
From ‘Many                          
Factors’ & ‘Multiple 
Criteria’ characterizing 
Problem Complexity to 
Operable Goal 
Statement 

Difference

η

-Goal 
inversion
-Conceptual 
integration
-Conspiracy 
theories

From Figure (3-A)From Figure (3-A)

To Figure
(3-A)  

∩
Linked - vely

To 
Figure 
(5)

Adaptive Learning Feedback
Feedback Data from Market, 
Industry, Business, Customer; 
Data from Figure (2) 
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Difference

Risk perceptions in the face of ambiguity in Operable Goal 
Statement and consequent strategic uncertainty

Risk Analysis : Delineation of acceptable activity space for users across the supply chain (direct 
and indirect), so as to control – (a) perceived risks, (b) plausible opportunity or innovation space 
in the wake of goal ambiguity and strategic uncertainty, and (c ) desirable constraining space 
particularly in respect of designing/defining processes and procedures (human processor 
characterized by requirements of individual conduct included)   

Defining Constraining Space Defining Opportunity Space

Defined 
Sanctions

Credible threat of loss/ 
inconvenience/ 
punishment

Formally
Stated 
Rules

Statements
of Limits

Difference Difference

Problem System Information Structure and Dynamics Modeling

Figure : Systems 
representation of Risk 
Analysis Information 
base and its processing  
– From Operable Goal 
Statements 
characterized by 
Ambiguity and Strategic 
uncertainty to Defining 
of Plng. & Design 
Constraining and 
Opportunity Spaces  

From Fig, (3-B)

Adaptive 
Learning
-Forecasting
-Alternatives
-Decision

To 
Figures
(3 -A), 
&
(3 -B). 

To Figure (5)

Feedback Data from Market, 
Industry, Business, Customer; 
Data from Figure (2) 
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Information Quantity

From Figure 
(3-B)

Problem System Information Structure and Dynamics Modeling 

Figure: Systems 
representation of 
Information base for 
Problem Information 
Structure Modeling –
From  Many Factor 
Information Variables to 
Problem Solving System 
Information Variables  

Many factors

Interdependent factors Independent factors

Observable 
variables

Critical 
Performance  
Variables

Positive 
Feedback
Systems

Negative 
Feedback
Systems

Well 
Buffered 
Systems

Information Variables for:

Dynamic Decision Making:
If information gathered is less, it creates uncertainty. If more
Information is gathered, it also adds to uncertainty. Requirement
is to gather just optimum, i.e., just correct information, information
with Integrity.

Uncertainty

Culling out Problem Solving System Information variables

-Difficulty in recognizing 
interdependent variables 

η

From Figure (4)
To Figures
(3 -A),
(3 -B), 
& (4) 

Constraining 
Space

Opportunity 
Space

To Figure (6)

Feedback Data from Market, 
Industry,  Business, Customer; 
Data from Figure (2) 

Information Quantity
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From Figure (5)

To Figure (7)

Culled out Problem Solving System Information variables

Processing  for developing structure of Information model

Method 1:
By analogy

Method 2:
By observing 
changes that 
variables 
undergo over 
time 

Method 3:
By observing co-variance, 
between which there is time 
lag . This requires collection 
and integration of 
data/information over time. 

-How long should one observe? 
Observation over less time will give 
incorrect structural information. To 
continue to observe for long time will 
delay planning and action. How to 
decide on the optimum time needed 
for observation?

η η

Structure of Problem Information Model: Interdependencies of culled out 
information variables

Figure: Systems 
representation of 
Information base for 
Problem Information 
Structure Modeling –
From  Problem Solving 
System information 
Variables to Problem 
Solving Information 
Structure Model  

-Information overload  
- Economizing on cognitive energy leading to see a system as a bundle of 
unrelated individual systems and leading to neglect of side effects and 
repercussions
-Adoption of reductive hypothesis 
-Effects of overgeneralization in the form of: 

-(a) Tendency to deconditionalize,
-(b) Tendency for similarity (as against dissimilarity)

matching, 
-(c ) Inability to recognize that effectiveness of a measure almost always

depends on the context within which measure is produced, and 
-(d) Tendency (in the face of insecurity) to act either with minimal 

information (saving on cognitive energy) or by gathering excessive 
information  

-Difficulty in 
thinking by 
analogy

η

-Insufficient assessment of reality model
-Disregard for systemic nature of  situations
-Difficulty in thinking by analogy 
-Difficulty in pursuing efforts to know more
-Difficulty  recognizing interrelated variables
-Looking at problem as a sequence of problems 
to be solved one at a time
-Not accounting for side effects and repercuss-
ions of certain measures
-Not recognizing problems that come with delay 
-Difficulty in having big picture
-Preoccupation with immediate goals leading to 
dealing with partial goals in isolation

ηη

-Difficulty due 
to complexity
-All Informa-
tion variables 
not observable 
-Uncertainty

η

To Figures
(3 -A),
(3 -B), 
& (4)

Feedback Data from Market, 
Industry, Business, Customer; 
Data from Figure (2) 
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Figure: Systems 
representation of 
Information base for 
Problem Information 
Structure Dynamics
Modeling – From Problem 
Solving System Information 
Structure Model to Problem 
Solving Information 
Structure Dynamics Model  

Problem Information Structure Model

Forecasting Methods: Processes for Developing Information Dynamics Model, 
i.e., the Model of Time Configurations of Problem Information Structure 

Primary method – Forecasting based on present

Problem Information Structure Dynamics 
Model

-Limited focus on a notable feature of 
the present
-Extension of the perceived trend in a 
more or less linear and “monotone” 
fashion (that is, without allowing for 
any change in direction) 

η

-Difficulty in perceiving – recognizing, 
dealing, arranging in time.
-Tendency to treat successive steps in 
temporal development as individual steps.
-Reliance on only few mechanisms of 
prognostication to gain insight in to the 
future.
-Limited focus on the present.
-Fixation with the characteristics of the 
moment brings with danger that too much 
significance ascribed to present 
circumstances.
-Fixation on linear future development 
preventing from anticipating changes in 
direction and pace.

-Difficulty in dealing with non-linear configurations 
like “exponential growth.”
-Tendency to interpret numbers solely on the basis of 
their size.
-Tendency to rely on “feelings” or “intuition”- even 
professionals demonstrate this strait.   
-Reliance on magical hypothesis as a result of 
overgeneralization.
-Misjudging non-linear growth.
- Fallacy of  “progressive conditionalizing” resulting 
in action completely devoid of reality.
- Fallacy  of metahypotheses.
-Absence of learning mechanisms in the form of 
continuity and constant correctives in respect of 
information, making prediction difficult.

ηη

-Difficulty due to 
complexity
-Information 
dynamics difficult 
to develop
-Uncertainty

η

From Figure (6)
To Figures
(3 -A),
(3 -B), 
& (4 )

To Figure (8)

Feedback Data from 
Market, Industry, 
Business, Customer; 
Data from Figure (2) 
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9

η

Problem Information Structure Dynamics Model

Defining Problem Sector for Planning: Condition, Action, Result

End Planning Goal

Starting Planning Goal

Process of converging problem sector

Uncertai-
nty about
problem 
sector

Unclear Pla-
nning Goals

Lack of cl-
arity in res-
pect of  how
to go about 

Hill climb-
ing method 

May take se-
condary peak 
instead of 
main one. η

Establish inte-
rmediate Goals. 

Method of select-
ing most proven
decision/ action.  

Succum-
bing to
methodism
.
η

End planning goal not achieved.

Process of expanding problem sector.

-Long association  
of particular item 
with particular fun-
ction makes it diff-
icult to imagine   
item is serving
any other purpose ∩

-Difficulty in
plng. due to  
complexity.

-Deconditio-
nalization.

-Effect of
methodism: 
unthinking 
application 
of sequence 
of actions.

-Adapting 
“ballistic”
behavior.

-Tendency 
for external 
attribution

Business IS View for Implementing Information Decision & Control

η

-Bills
-Reports

Determining 
TARGETS 
-Standards

Market
-Data 
-Questions
-Input 
orders Produ-

ct inn-
ovation

From Figure (7)

To Figures
(3 -A),
(3 -B), 
& (4)

Figure (a ) : 
Systems 
representation 
of Information 
base for 
Flexible 
Information 
Decision –
From Problem 
Information 
Structure 
Dynamics 
Model to 
Flexible 
Information 
Decision  

1 2

3

4 5
6 7

8

10 11
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η

Unable 
to set
any furt-
her inter-
mediate goals. 

A long peri-
od of unsu-
ccessful effort. 

Exhausted all 
possibilities of
a problem sector.   

Free experimentation,
i. e.., Trial & Error 

Analytical approach of cul-
ling unsuccessful methods.   

Method of thin-
king by analogy.   

Intensive search for possible ways of solving problem.

Flexible Information Decision

-Being 
captive to 
old ideas, 
may not be 
considering 
all available 
possibilities

η

-Tendency 
for external 
attribution 

-Goal 
Inversion

-Complex 
problem 
solving is a 
team activity 
which is a 
difficult task.

-Slowness of 
human 
thinking.

-Requireme-
nt to use 
time & effort
economica-
lly or 
simplifying 
steps in 
thought 
process as 
much 
possible.  

-Dynamic Decision Making: Under-planning
& over-planning, both add to uncertainty (ins-
ecurity). Requirement, therefore, is for optim-
um planning, i.e., just correct  information gat-
hering  – information with integrity for planning.
-Achieving End Planning Goal 

Uncer-
tainty

Planning Information Quantity

To Figure (2): 
Critical Perfo-
rmance Varia-
ble Targets for 
implementation

To Figure (2)

-Needs: 
Product
require-
ments

-Costs 
& Cap-
abilities 

From 
Figure
(2) : 
Feed-
back
on
Targ-
et ch-
ange
requi-
reme-
nts 
Obser-
ved.

Feedback Data from Market, 
Industry, Business, Customer,   
Data from Figure (2) 

Customer 
Requirements
Data from 
Figure (2)

-Costs
& Cap-
abilities

-Long association  
of particular item 
with particular fun-
ction makes it diff-
icult to imagine that 
item is serving any 
other purpose

∩

Process of expanding problem sector.

Determining 
TARGETS 
-Standards

1 2

3

4

5 6 7

9 10

11
8

Figure ( b ) : 
Systems 
representation 
of Information 
base for 
Flexible 
Information 
Decision –
From Problem 
Information 
Structure 
Dynamics 
Model to 
Flexible 
Information 
Decision  

η

η
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