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2  INFORMATION GATHERING AND GENERATION OF IDEAS 

 

Two processes are considered in information handling for system analyzing: 

1. To find and gather the information. 

2. To represent and organize it. 

 

Both processes alternate and reinforce each other See Figure 1-1. 

In this section techniques for finding and gathering information are discussed. 

 

For specification of the needed information the following techniques may be used: 

 

1. Similar studies. They are found in: 

 

a) Books, that may be found in the Books in Print catalogues and CDs from libraries, 

GOOGLE and similar browsers, bookshops and internet bookshops. 

 

b) Specialized papers in reviews. There are list of them in libraries and WEB. The Citation 

Index has a list of citations of many published papers and, for each publication, the number 

of citations in other publication. For types and cost of Various Citation Indexes see 

GOOGLE accessed Wikipedia. In many subjects (Statistics, Chemistry, Biology, etc.) there 

are reviews with abstracts of papers from the main reviews. 

c) Technical reports from institutes and organizations from  universities , governments and 

international institutes. 

e) WEB, by means of navigators (as GOOGLE or YAHOO) and agents. 

 

These studies may save a lot of time and may suggest approaches to the problem to solve. 

The danger is to distort the problem to adapt it to the prescribed solution or to 

paralyze the imagination. To avoid this, it is convenient to explore similar problems only 

after a clear definition of the actual problem and to stress its particular characteristics. It is 

very useful to design an early model using the information immediately available before 

look for examples of existing models. 
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2. Testimonies. Personal declarations about the system may be very important. Operation 

manuals, flowcharts, organizational diagrams, and written information may say how the 

system must function, personal declarations freely expressed may say how the system 

actually functions. Personal communications from directives, subaltern employees, users 

and critics of the system may provide useful information. People that know the system or 

the situation since long ago may also be consulted. 

 

3. Data records. Data about the studied system or similar ones may be recorded in many 

institutions. In some cases some published data are available. One problem of the published 

data, is that the data may be aggregated in a way that are not suited for the investigation. 

So the original data must be looked for. It is important to know how the data were collected 

to judge about their dependability and exactness.  

There are data bases and data banks from public and private institutions. For instance: for 

the economy of Venezuela: Anuario Estadístico, Ley de Presupuesto, Informes Banco 

Central, etc 

 

4. Interviews. The organized search of testimonies may be done through interviews. 

Essential rules of interview preparation and process are: 

 

a) A previous study of the subject. And to get a curricula of people to be interviewed. 

b) To prepare a list of questions. 

c) To gain the trust of the interviewed, by showing interest in her or his work. 

d) To explain the objective of the interview. 

e) Not to make explicitly questions that may be threatening. Look for another source to get 

the corresponding information. 

f) To have always in mind the relation of the information expressed and the target of the 

investigation, but avoiding to stop the flow of apparently irrelevant information made in  

the answers. 

g) To ask for the exact meaning of technical terms. 

h) Try to get quantitative information. 
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i) To leave the connection open for future consults. 

j) To record or write the relevant information. 

k) To write a report immediately after the interview. 

 

Many information can be collected by mail, phone, electronic mail or fax which maybe 

cheaper and allow a better organization of the responses. However the spoken interview 

may suggests spontaneous questions, allows to create a climate of collaboration and to 

perceive important non verbal reactions. 

 

5 Surveys. A vast quantity of information can be obtained by means of surveys. The 

technique requires a lot of expertise and generally the help of specialists [1]. Basic 

recomendations are: 

a) Careful determination of the sample and design of the questions. These must be tested   

    with several people. 

b) Investigation of possible negative reactions of the surveyed. Use of indirect, clear and    

    apparently neutral questions. Do you usually read books? Is a bad question, many people   

    will answer “yes” because to read books is appreciated in some circles. It is better to ask:   

   What is the last book you have read? And then:    

    When did you read it?. The information got may be less, but probably more significant. 

c) Control of the surveyors. If possible in a few cases send different surveyors to the same   

    place. 

d) Use of pilot surveys before to make a big one. This may test the design and may help in    

     the estimation of the sample size. 

e) Consider the effect of the survey on the problem that is investigated. If some information    

     about the results are disclosed this may alter the predictions of the survey. If too many    

     people declare that will go to a public place at some time this will inhibit many people to  

     go.  

d) Ask for issues that are supposed to be related with the main one. Errors in the data and  

    outliers (unexpected values that may be errors) must be considered. 
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6. Workshops. When a very complex system is to be analyzed it may be necessary to join 

experts in different aspects of the problem in a multidisciplinary workshop. The 

management of workshops is very complex and the manager needs some experience in 

Group Dynamics [1]. The experts speak different technical languages, tend to emphasize 

the importance of the aspects they know best, as they are considered experts in their fields 

they may be reluctant to change opinions, and may have personal projects related with the 

problem. 

All this may lead to irrational positions that may damage the efficiency of the workshop.  

There are methods to minimize personal problems and to assure the intervention of all the 

experts avoiding extremes of too much or too little intervention [3]. 

One method is to give a set of questions to each participant (may be the same questions or 

different ones depending on their field of expertise, or to each group if they were divided 

into groups according to the aspects of the problem). When all have answered the questions 

they are publicly read (usually not by the authors). After this reading the participants have 

an opportunity to answer again the questions. Probably the corrected answers may have a 

higher degree of agreement. The people tends to concentrate on the problem and in taking 

into account other opinions, avoiding biases based in their previous ideas about the authors 

which would prevent their embodiment in further answers. There are many variants of these 

methods [4] and techniques of group decision making.  

It is very important to give complete information to the participants about the problem to be 

discussed before they come to the workshop well before the meeting to avoid spending 

workshop time in getting informed. This may be done by mail e-mail or in a web page. 

Internet workshops can also be organized. 

 

7. Visits and field inspections. If the system to study is related with a physical system it 

may be very useful to see it directly. This may provide information difficult to get from 

readings and interviews. The rules for visits are similar to those for interviews: previous 

information, list of items to be observed, immediate record of all observations, etc. It is 

convenient organize an interdisciplinary group to do the visit. 
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8. Creative thinking. In certain situations of the study it is necessary to develop new ideas. 

There is a large literature about creativity and techniques of creative thinking [5]. Some 

essential rules are: 

a) Block-busting techniques. Try to discover limiting conditions (in the situation or in 

yourself) and hidden assumptions that block or constrain your mind. Releasing these 

restrictions may result in many unexpected interesting solutions [6]. 

b) Do not discard imperfect or even absurd ideas. They can be, if they are pursued, hints for 

original, useful ones. 

c) Use random combinations of ideas, principles and archetypes. Popular methods of 

divination and future foretelling by random processes (like Tarot, card divination, and other 

magic practices) may be useful to stir the mind and open new lines of thought. 

d) Use analogical (instead of logical) thinking and metaphors. 

e) Use concept manipulations as: inversion, repetition, fusion, substitution, combination 

(dream tricks [7]).  

f) If you cannot solve the problem after trying hard, abandon it for some time (hours or 

days). It is likely that a solution will appear spontaneously [5] specially when you are 

distracted without thinking in the problem (if you think in it probably we return to the old 

ideas that were incapable of solving the problem) 

g) Put in the situation, aspirations, and way of thinking of the other people. 

h) Análisis SWDO (Strengths, Weakness, Dangers, Opportunities) of projects, entities, or 

situations.  

i) An important technique to generate ideas is brainstorming. A group of people (experts, 

people involved in the problem, interdisciplinary group, etc.) is encouraged to express ideas 

about the subject in a permissive environment, without fear of criticisms or demand of  

logical coherence and responsibility. The organizer may propose some disparate ideas to 

encourage the people. The ideas are written in a blackboard. After this generation a careful 

discussion and selection is made by a small group or by separate groups or individuals. 

 

 

 

 



 28 

 

 

EXERCISES 

 

Consider one or two of the following projects and design the tactic to get information to 

study the system. 

 

The  projects must be based in real systems. The following processes must worked out and 

described: 

Definition of the problem 

Definition of the associated system and Information collection 

 

1. Water supply for a city. San Diego or Tijuana are good examples, but may be another 

city if the information is available. The idea is to see the future consumption problems and 

try different possible solutions.  

 

2. Complex crossroad. Select a complex intersection in the city and possibly add a near 

intersection if it has influence on the first one. Collect data about car arrivals (times 

between arrivals) and traffic lights. Make the model and try to synchronize traffic lights or  

try another change to minimize delays. 

 

3. Macroeconomic Model of a city, state or nation. The system can be divided in economic 

productive and consumption sectors, and the I/O matrix (see chapter 4) may be estimate. 

Try to compute the development of some key variables (as employment) for different 

possible consumption levels.  

 

4. Pollution produced by household activities. Try to compute the future growth of 

pollution from key liquid contaminants from households and different disposal tactics. 
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5. Complex family economy. Define a family (members and its characteristics) and design 

a model to generate some scenarios that include new members, education, leaving of 

members, incomes and expenditures. Simulate for 30 years at least. 

 

6. Water reservoir system. Study a system dam with functions as irrigation, hydroelectric 

power generation, and flow stabilization. Make a model of water balance and try different 

policies of water use. 

 

7. World Model. Study: Forrester World Dynamics, develop a critical exposition of the 

model, make some possible improvements and do some new experiments. 

 

8. Local network. Make a model of a local network (a university network may be a good 

example) and try to identify bottlenecks as the number of users increases 

. 

 

9. Plantation growth and exploitation. Get data from the growth of an artificial wood of 

trees to produce wood. Make a growth-cut model and try to optimize the frequency and size 

of the cuts. 

 

10. High school. Make the model of the change in the quantity of people in each grade of a 

high school to predict future needs of economic and manpower resources. 

 

11. City waste disposal. Consider the disposal of solid wastes in a city. Make a model to 

predict future problems and experiment with proposed solutions. 

 

12. Port Operation. Consider a port and make a model to predict bottlenecks in the case of 

traffic increase.       

 

13. Virtual queue. In a bank the ingoing clients have to select the type of operations they 

want to do. They are called in an order that takes into account: 

a) The type of operation. 
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b) If the client have an account in the bank. 

c) The type and quality of the account. 

Design a model to decide the priority of serving the clients 

 

Exercises on Creative Thinking 

1 How to put 4 points at equal distance each other. 

2 How to unit the following 9 points by 4 successive straight lines 

                       .      .      . 

                       .      .      . 

                       .      .      .   

3 “Passions are likened best to flow and streams” (Sir Walter Raleigh) 

    Justified the analogy in all the ways you can imagine.  

4 Combine in all the ways you can imagine the concepts in the columns to generate ideas to 

improve urban transport. Add items to the lists: 

Objects                                   Transformation Conditions 

Passengers   Increase  In certain zones 

Private vehicles  Decrease  At certain times or days 

Public vehicles  Forbid                         To certain vehicles 

Taxis    Put tax    

Bicycles   Subsidize 

Motorcycles   Restrict   

Working hours  Distribute 

Markets                                  Combine  

Schools   Change 

Place of work 

Sidewalks 

Rapid transit services 

Traffic lights 

Internet 
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