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Preliminary conclusions

So far my main effort has been focused on developing the course I am giving. As far as comparing
methods of problem solving is concerned, I want to proceed in accordance with the design outlined
above before forming any conclusions. In the following I shall present my preliminary experiences with
System Dynamics. - : .
The foremost advantages over traditional ways of solving problems is the possibilities of
introducing dynamics in otherwise static models. Another advantage, which is by far underestimated in
‘my view, is that the modelling to a large extent make formulas expendable. A simple example that
illustrate both these assets is shown in figure 1. The flowchart shows the calculation of net present value
of an investment. This flowchart can easily be transformed to a worksheet model or a Dynamo program
without resorting to formulas. Textbooks of finance usually operate with constant interest or weighted
average cost of capital. Here variation of interest is taken care of by introducing a table containing the
cost of capital. If the cost of capital is replaced by a constant, the internal rate of refurn is easily found
by doing a few simulations to find what value of this constant makes the NPV equal to zero. These
calculations are rather cumbersome to do mathematically. : ‘
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Figure 1. Flowchart of net present value.
duration of '
education job
—e— change™ ™
1 ' .b
\7i JOB % WORK
CCC:’_%“ STUDENTS L}. ™ APPLICANTS™ /X FORCE —Z—-CCSJ
B v _‘MQ_ ‘ ' :4 \\ .
mers (o) = -
) _ o age
adjustment -
. ) distribution
time » ]
new jobs (absolute)
desired level created

of applicants

Figure 2. Flowchart of work force model.
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The next example I give has a strong bearing on the future life of the students. The flowchart in figure 2
is a starting point for-a more complete model. And as such it is a pedagogical success; everybody can
understand it and participate in discussions.
-A problem I have met has to do with transforming causal diagrams into ﬂowcharts Quite a lot
of students find this remarkably hard. Hence the basis for development of the models have been
“flowcharts. A more fundamental problem has to do with identifying causal relations and to understand
-the concept of causality. This word has three principal meanings (Bunge 1963, 3-21). In science we
-.often-observe constant and unique connections. An example is the velocity acquired by a freely falling
‘body after the elapse of time t, which is v(r)= g + v,,. The velocity is determined by the time. But the

word determination does not convey the activity and productivity inherent in causation. So this is not a
“causal law. Another problem is associated with distinguishing between correlation and causation. A
“statement like: 'the words cause, affect, and influence are used here to mean approximately the same
- -thing (Roberts 1982, 12)' is superﬁc1al Even for an elementary course amore ana.lytlcal approach has to
-be developed. -~

This is the third year I have given a course for undergraduate students. The credits correspond

to one month's work. Main textbook written by Gottschalk and Wenstgp (Gottschalk 1985). So far 60
students have chosen this course. The variances of their background and academic level are such that
they are representative for our undergraduate students. My supposition is that quite a lot of problems can
be analyzed and solved more efficiently than by methods most commonly used to day, and the students
achieve, as far as I see, a reasonable standard of modelling proficiency and ability to perform the
simulations. We have been fairly successful in solving problems from the following domains: education,
finance, epidemiology and demography. And Iintend to develop this course further.
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