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Concept of the Net Frame
Toshihiko Hasegawa & Indermohan S Narula
Introduction

The following concept paper attempts to outline the essential elements of a Netframe concept.
This concept evolved as a result of interactions during the attempts to provide a sound basis
for associating health determinants and planning of health interventions by policy makers and
implementers, the necessity for developing a framework for policy development and related
decision making that would be amenable for development of relevant software, and the need to
move beyond the current two dimensional modalities (see Fig 1) for making decisions and
developing and monitoring projects and programmes to a more multi-factorial and
multidimensional mode of decision making. These are early attempts in presenting the concept

Evolution of Causal Methods (Fig 1)

Proponent Description Application Method
Uni-factorial " Management
Gordon causation; classical xagl'_g:c"r""et by Task
epidemiology model pp {MBT)
Web of Causation; < Management
Lalonde/ - - ! Logical s
Multi-factorial by Objective
McMahon model Framework (MBO)
Multi-factorial and
Hasegawa/ multidimensional lr;l;nagement
Narula/ feedback network Net Frame .
Okuyama loops ; network %;fg;;natlon
causality model

as it stands at present while recognizing that considerable more work needs to be done.

Frameworks for Decision Making1

Policy development is becoming an increasingly complex task in an environment of increased
emphasis on cost efficiency and value for money. With the increasing number of factors and an
increasingly well-informed stakeholders influencing decision-making involving the allocation of
resources and the selection between competing health care programmes and projects, decision
making has to be made more transparent and systematic. It has to become less of a hit and
miss affair and at the same time be more than just a response to publicized incidents in the
media.

~The following four stages are being proposed as a framework for informed and transparent
decision making at the policy level.

Stage I: Modeling with determinants
During this stage, the determinants of disease or clusters of health problems are
identified based on epidemiology and current literature and these determinants are
then developed in to a model (which may or may not include an algorithm). Such a model
(with its underlying algorithm) would permit the description of the interrelationship of
the determinants and how their interaction would affect the outcome of the disease or

 Drafted by Dr. Indermohan S Narula, Technical Advisor, JICWELS, Japan following a meeting (10/8/98) with
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the health problem. The development of the model is crucial for providing a framework
for decision making and the setting up of a decision-making algorithm. Data mining tools
can be used to uncover relationship between various determinants and factors along
with various modeling programmes (see the annex describing approaches to decision
making and modeling). This will help in developing dynamic models and establishing
which determinants have what influence in what set of circumstances.

Stage II: Development of an algorithm
Based on the model developed that describes the interrelationship of the various
determinants, a decision-making algorithm is developed. This algorithm is used to arrive at
certain conclusions based on the interactions of the various determinants, the database
pertaining to the determinants, their interaction with each other and the outcomes. This is
done by linking into an expert system that uses the algorithm for generating possible
options and outcomes. The use of data mining tools would help identify hidden patterns in
the data that could then be reviewed vis-a-vis the model and subsequently used as ‘rules’ in
the development of an 'expert’ system. Other modeling tools could also assist in refining the
algorithm and further refine the ‘rules’ and remove redundancies for incorporation into the
‘expert’ system or some expert system and hypertext based knowledge base hybrid.

Stage III: The generation of options
Using the algorithm linked to a knowledge base and an expert system (where this is
appropriate and applicable) a number of possible options could be generated and the
rationale for each option could also be provided. This rationale would be based on, and
include data and the ‘rules’ employed by the 'expert’ system that have been based on the
model and queries. Each option is then fed into a decision-making process for the selection
of the best possible option in a given set of circumstances.

Stage IV: Decision making frameworks:
During this stage, in response to the queries, options are generated using the algorithm that
linked to the database and the expert system. These are subsequently processed through a
decision-making framework using a number of decision-making software that would be used
by decision-makers or alternatively decision-makers could be provided with possible
alternatives and the rationale and data for selection. There is a variety of software that
could be used for carrying out stakeholder analysis which could provide some of the soft
rationale and data for consideration by policy makers before resource allocation decisions
are made.

Development of a Netframe

To assist in the analysis of the data particularly the interlinkages there is need to go beyond
the traditional model of epidemiology that looked at the relationship between the vector,
disease agent and the host in a multi-factorial way to looking at the various interlinkages
between the determinants using the WEB OF CAUSATION concept which basically states that the
cause and effect is a circular process and that these circular process are affected by and
influence each other.



Transition of Causal Theory (Fig 2)

Epidemiological Mo.del of Agent &\\% Integrated Model of Healfh and
(Cause of Disease) > Health Care Delivery

§

THE WEB OF CAUSATION CONCEPT

Log frames are used to describe the relationship of goals, objectives, outputs and inputs to
risks and assumptions how these could be measured by selection of indicators and the means
by which data for these indicators will be obtained. However, this approach does not
adequately assess the web of causation and the multilevel linkages between determinants and
the objectives so a concept of the Netframe is proposed that will attempt to accommodate
the web of causation and the multilevel objectives. However, this concept need to be further
articulated and then operationalized.

Causal Network Paradigm (Fig
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The Reality/Network Model of Causation (Fig 4)

C = Cause; E = Effect.



Elaboration of an algorithm to develop appropriate models.
The data collected about the determinants using the selected indicators and the analysis to

establish the interlinkages to the actual health problems would help in elaborating algorithms
for various problems so that models could be developed. These models would then be linked to
the different data items and data sets that would show how the particular problem is modeled.

The Elements of a Net-Frame (Fig 5)
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The Structure of a Net-Frame (Fig 6)
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Generation of alternatives

From these models, alternative options to address these problems would be identified and for
each alternative the rationale for the alternatives and the underlying data are presented in
terms of effectiveness, risk and cost, employing various decision making software to assist
policy makers in decision making and also ensuring the involvement of the various stakeholders
in the process. These would then be developed to assist in decision making. ‘

Conclusion
The concept of the netframe attempts to extend the logframe from a two dimensional frame
to a three dimensional one incorporating a number of concepts namely the shift towards a
multifactorial causation of disease, the Web of Causation in which the effect can in turn
become a cause or vice versa and the needs to inform intuitive decision making at the policy
level to databases and other decision making tools that will allow for the generation of
alternatives for consideration by the decision makers. The NetFrame as it has been dubbed
has as it final aim the development of a decision making tool that will use knowledge based
expert systems using relevant algorithms and hypertext in a multi dimensional matrix based on
a knowledge based expert system employing a combination of

Relational databases,

Composite indices

Pivot tables based on spread sheets.
Much more work needs to be done in the further elaboration of the netframe concept and the
framework within which the decision-making tools will be incorporated.



- Brief Summary of Decision-Making approaches for Policy Development
Indermohan S Narula

The following is list of a variety of approaches to decision making. This is a brief overview and
we could select some approaches and prepare a paper with more details to help us decide which
method would be most appropriate for policy level decision making.

What-if Analysis: This is the first step in any decision making. The analysis determines which
values in your spread sheet model have the greatest impact on your outcomes or results. Input
values can be varied with certain ranges such as percentage of the initial value or over a range
of values and the amount of change in the outcomes and results is recorded. The inputs are
then ranked in order of importance in terms of their impact on the results or outcomes. A good
software package for this is “Top Rank"

Risk Analysis is, in abroad sense, any method, qualitative or quantitative, for assessing the
impacts of risks on decision situations. The method uses an automatic recalculation of a what-
if scenario that has been developed using a spreadsheet programme so that you can use the
simulation in a variety of ways and very rapidly. Usually useful for business and science
simulation models. In essence, it is a rigorous extension of the "What-if Analysis" approach.
There are add-on programs that speed up the scenario approach but the simulation model has
to be developed as a spreadsheet based model. There is also an add-in for Microsoft project.

Decision Trees and Influence Diagrams is another method. These are graphical methods to
help analyze decisions. This is useful when you have to choose between several options. The
methods allows you to sketch out a natural path or possible paths for each option and allows
the use of graphs with probability and statistics as a basis for these graphs. The graphing
approach allows the incorporation for alternatives and includes underlying mathematical
descriptions of the decision problem if it can be solved quantitatively. The decision trees allow
the decision to be structured sequentially over time so that the events and decisions and their
interplay could be examined. Influence diagrams allow one to identify the different
components of a decision and permit illustration of relationship between the components and
their dependencies.

Process Simulation and modeling of decisions. It is a method of analyzing the structure of a
decision of operating process with a business or organization and defining how the sub-
processes work then try various what-if scenarios. It is based on flowcharting that involves
.simulations. You create a flow chart of the decision or process then you model the process and
third you carry out what if analysis using a variety of statistical methods for exploring
alternative scenarios.

Forecasting Techniques is another methods. These techniques use past trends in your data to
predict the likely future trends. The techniques are statistical in nature and attempt to
uncover meaningful patterns in historical data. (Forecast Pro is a good software for this type
of method)

System dynamics is defined as "the application of feedback control system principles to the
modeling of social systems" It is a study of how an organization's different parts interact to
produce outputs. It also examines the flow of materials between elements in the system and



