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Examination Project for 
“IND4300 System Dynamics”
Deliverables: 

Electronic version of report and model file

Start of project: 

Friday 23 May 2003, 2 pm
Delivery of project: 

Wednesday 28 May 2003, 6 p.m. 
1 Important

1.1 Delivery

You must email your project files (report plus model) within 6 p.m. of Wednesday 28 May to XX AND sensor YY. 
1.2 Dictionary

It is crucial that you understand every word, so if you have problems go to the dictionary Merriam-Webster Online.

1.3 Language

You can choose whether to answer in Norwegian or English. (It is best to use English, since you avoid having to translate concepts from this document and the attached report from English to Norwegian).

2 Introduction

With a Master of Science in Industrial and Information Management you get a valuable insight into supply-chain management. In particular, system dynamics has given you a deep understanding of the dynamics of supply-chains, including aspects that make them challenging, such as
· Dynamic complexity
· Policy resistance

· Delayed (exponential) growth

· Perceptions

· Problems caused by time delays, such as 
· Ignoring the supply-line

· Overshoot dynamics (‘beer-game dynamics’)

· Misperceptions of feedback,
as well as insight from generic models related to logistics, supply-chain, inventories, pricing, livestocks markets, substitute products, etc.
Imagine you have been head-hunted to the Ministry of Health and Social Affairs (“Sosial og helsedepartementet. )” Here is a challenge for you, one where you can prove that a Master of Science in Industrial and Information Management is worth a lot.
3 The unexpected and counterintuitive methadone problem

A new and – for many ‘experts’ – unexpected problem with several characteristics mentioned above (and other interesting aspects touched in the system dynamics course) is afflicting several Western countries (among them USA and Norway). 

Out of the blue, the ‘medicine’ (methadone) proclaimed to ‘cure’ severe drug addiction (e.g. heroin addiction), is creating an epidemic of drug abuse of its own. In addition – and very much to the surprise of the ‘experts’
 – the number of overdose deaths caused by methadone is exploding (it seems to follow an exponential curve).

The enclosed paper (pdf-file) reporting these alarming aspects of methadone is basically an article that appeared 9 February in The New York Times, which you also can access directly if you wish (Methadone Grows as Killer Drug). You can also read an article from Aftenposten in Norwegian (Metadon tar liv i USA)
The same problem affects Norway (Eksplosiv økning i metadondødsfall).

For this examination project, the article from The New York Times (enclosed as pdf-file) is basic, meaning that you must read it very thoroughly (as you must do too with this very same examination paper). Note, however, that the article from The New York Times describes at least two, maybe three issues that can be modeled with system dynamics.

The examination project consists of several parts, the first one being to provide short, problem descriptions of two phenomena described in the provided article and links.
4 Description of two problems

Analyze the provided sources (pdf-file and links) and formulate short problem descriptions of: 
1. The supply chain of methadone and the emergence of methadone as drug addiction problem ‘competing’ with (or rather adding to) the existing heroin drug addiction problem (rather than ‘curing’ it).

2. The “beer-game”-like overshoot dynamics of methadone («…delayed narcotic effect and its lack of a potent high…» leading to overdose death).
You should aim at giving good descriptions of both problems so that both can be used for modeling. This said, note that only one of the problems described will become the target of the rest of your examination paper. (See Modeling one problem section.) But it will pay off if you make both problem descriptions good ones – otherwise you risk overlooking the possibilities of an alternative choice and end up choosing a problem that is more difficult for your particular abilities and interests than necessary. It can be wise to have in mind which models, chapters, group presentations from IND 4300 System Dynamics are related to the problems you are trying to describe.
Follow the methodology described in the Model Development lectures in the IND4300 course. Use information from the provided sources (as well as additional information you might find in the internet) keeping in mind to stay focused, work structured and stick to strict deadlines and dividing work among the members of the group (see Recommendations for organizing your project section). Make reasonable assumptions when necessary (e.g. if aspects that you consider important are not sufficiently covered in the provided sources); simplify as much as you can (without sacrificing the most essential aspects). In both cases, discuss and give reasons for your choices in the report.
In particular, sketch appropriate reference behavior modes using whichever data you have (quantitative or qualitative). If necessary, make reasonable assumptions (discussing them briefly in the report).

Put the problem descriptions in a section in your examination paper (report). See Content of the examination paper section below.
5 Modeling one problem
Choose one of the two problems described according to the guidelines of the previous section. Which problem you model is up to your group to decide. You should carefully consider what a good choice could be. If you have described the problems well in the previous section, you should be able to see clearly which of the problems fits well with your interests and previous knowledge.
Hint: Again, it can be useful if you ask yourself which models, chapters, group presentations from IND 4300 System Dynamics are related to the problems described in the previous section.
Since the information provided in the sources is partly incomplete, partly qualitative, you have to aim at simplified, idealized models – as simple as absolutely possible. Again, consider if it is possible to find a model or models, or parts of models that can be adapted for this particular problem.

Document whether the data and relations you are using come from a certain source or whether you are making a reasonable assumption. If you make assumptions, discuss their reasonability and validity.
Aim at developing a simple and small simulation model according to the good practices you have seen during the course. Make sure that you mention which practices you are employing and write enough (but not more than absolutely necessary) in your report about the specific practices followed.
Describe the model and the modeling process in a section in your examination paper (report). See Content of the examination paper section below.
6 Analysis of model behavior 
Show simulation runs and compare with the reference behavior. Discuss the behavior of the model in relation to the (causal) structure of the problem. Compare the behavior of the model with similar problems you have become acquainted with in IND4300. Aim at identifying phenomena of general validity (you might find some clue in the Introduction section).
Describe the analysis in a section in your examination paper (report). See Content of the examination paper section below.
7 Summary of results

Finally, write a short summary – maximally 2000 characters – describing the problem and your main findings in a way that can be communicated to “Sosial og helse​departementet” (i.e. to people who are not experts in system dynamics but who have detailed knowledge about the facts of drug addiction.)
Make the summary of results an own section in your examination paper (report). See Content of the examination paper section below.
8 Content of the examination paper

Your examination paper must contain the following obligatory sections:

1. Your suggested criteria for self-evaluation of the project

2. Project plan (see § 9.2 Project plan)

3. Description of two problems
4. Modeling one problem
5. Analysis of model behavior

6. Summary of results 
7. Your self-evaluation of the project according to the criteria from point 1.
(If you find it necessary you can add more sections but they are not strictly necessary.)

The points are given in a specific order because of good reasons. Specifically, the criteria for self-evaluation are intended to help you to stay focused and on track. That is why they must not be “invented” at the end of the project – even if the result of your self-evaluation must come at the end.

As to point 7 – self-evaluation – use the new scale A-F according to the criteria given in Veiledende retningslinjer for bruk av felles karakterskala ved ingeniørutdanningen, sivilingeniørutdanning og maritim høgskoleutdanning. 
9 Recommendations for organizing your project

9.1 Reading

It should be unnecessary to point out that you ought to read very carefully this document, including the description of the case. You should read it several times, and discuss it with members of your project group, aiming at getting hold of everything and developing shared understanding of what should be done. 
9.2 Project plan

After having made a clear and well-focused specification of your examination project you should next develop a project plan. The project groups consisting of two/three people, you must make a plan for tasks that must be tackled together and for tasks where group members can work in parallel. Specify in advance the estimated duration of each task and try to stick to the deadlines. All this (including who works with what) must stand in the project plan – and it must come into the project report.
It is crucial that your project plan specifies and enforces division of labor – otherwise the examination project becomes too big. Make sure that the plan is dynamic, that you are able to make adjustments if some part becomes more demanding than anticipated. 
9.3 Not “The Answer™”
Be aware that there is not something like “the one and single answer” – rather it is a matter of making well-founded choices for what to aim at, what to include & what to leave out in order to meet your goals, etc. 
9.4 Working smart vs working hard
Be aware that there are several opportunities for saving time if you organize your project well through division of labor: E.g. the description of two problems can be achieved by dividing the group so that one of you works with one problem, another with the second problem and the third person shares some time with both of them, providing links and making notes. Try to find similar solutions for other tasks.
10 Deliverables

· An examination paper (report) AND a Powersim Studio model

The delivery must be in the form of files that you email within the final deadline to XX AND sensor YY with two attachments:

1. A Microsoft Word file of the examination paper (report)
2. A file with the Powersim Studio model

Everything you want the jurors
 to become aware of must stand in your examination paper: Referring to the model file and asking the jurors to open your model is not acceptable! The point of your delivering the model is to allow the jurors to check aspects of your work as well as making is possible to find out about issues if it turns out that they are not clear enough described in the paper.

11 Grading
To grade your work one has appointed jurors that know something about modeling and simulation with the system dynamics method. The jurors will like to read reports 

· that demonstrate that you master the method;

· that you have a grasp of how system dynamics can be used to model intermediate to advanced issues;

· that you can communicate models and model behavior.

Be aware that the jurors will be very strict against illegal cooperation between groups. Hence, the jurors will compare the reports and models delivered by the various groups in order to detect suspicious similarities!!!






� In contrast to the self-appointed experts, professor Nils Bejerot, Sweden, who was ridiculed when he in the nineteen fifties correctly predicted that the first seen heroin addiction cases in Stockholm over time would generate tens of thousands of cases in Sweden unless the authorities immediately acted against, also understood from the beginning the delayed dangers hidden in treating heroin drug addiction with an addiction-causing drug like methadone (kind of ‘curing’ alcoholism from drinking vodka by supplying free whisky.)


� Det vil si, Gonzalez og den eksterne sensor.
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