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Extended abstract 

This paper revisits the problem of confidence in system dynamics models addressing policy 
and attempts to carefully describe their qualification and the process that practitioners must 
follow to arrive at them. 

While there is a consensus among system dynamics scholars that the dichotomous term 
validity must be replaced by the term confidence for system dynamics models, it is unclear what 
qualifies as a system dynamics model – a computational instrument for forecasting, or an 
experimental tool to inform the policy process? And what exactly needs to be done to build 
confidence in a model? Confidence building process is described in the system dynamics 
writings at a rather philosophical level that can be used to justify almost any model. The 
confidence building procedures provided in the text books are sketchy, do not distinguish 
between forecasting and policy models and do not adequately describe the iterative process 
subsumed in the various steps of model construction that might yield confidence. Confidence in 
forecasting models is an article of faith no matter how detailed they might be and how diligent is 
their calibration. Forecasting models are albeit irrelevant to system dynamics practice, which 
must focus on policy.  

Figure 1 shows a map of a typical policy process. Forecasting models provide estimates of the 
impending future. Policy models create recipes for dealing with the impending future. The first 
type of models is computationally complex instruments whose output is not verifiable. The 
second type is simple constructs that may or may not be cognizant of the structure underlying the 
need for policy. Use of an elaborate forecasting instrument together with a simplistic policy 
construct is a fatal recipe that will invariably lead to unintended consequences, which system 
dynamics modeling is expected to remedy. While both types of models are suitable for the 
purpose they are built, their confidence building procedures would differ since the two represent 
different slices of reality as I have discussed in Saeed (1992).  

 

 

 
 

 

 
Policy process   a) Slice: Forecasting model  b) Slice: policy model 
 
Figure 1: The policy process and the slices of reality it uses as models 
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The forecasting models represent a slice of reality that subsumes history as it unfolds in 
specific situations (1a). They should replicate the complex behavior arising out of simultaneous 
occurrences of patterns like growth, oscillation and other multiple trends. A policy model maps 
into a different slice of reality (1b). Creating such a model requires partitioning complex 
historical patterns into simpler parts, but constructing long term dynamics that subsume time 
separated modes as well as multiple outcomes and the hope and fear scenarios subsuming 
geography separated modes. The model resulting from such a reference mode does not fit any 
specific situation. It will not replicate any recorded history, but might produce the variety of 
specific patterns, including multiple equilibria, appearing in recorded history and in fear and 
hope scenarios that project past trends into future. It will also not give quantitative forecasts of 
future, but it can create future scenarios and identify policies leading to them.  

Confidence is built in the two types of models differently. While forecasting models must 
replicate history point by point, the policy models have been sliced and diced to a point that 
historical time series are irrelevant. For the policy models, 

  
1. Reference mode is not historical time series but an abstract representation of 

system behavior. 
2. Dynamic hypothesis is not a complex feedback map, but an abstract and 

aggregate mental model of system structure expressed in terms of a simple feedback map 
that can explain reference mode 

3. Structurally valid model is not a complex stock and flow model with an arbitrary 
boundary, but a stylized and reality checked computer representation of the decision 
process in each aggregate subsystem in the dynamic hypothesis 

4. Behaviorally valid model is not a model that merely replicates history and creates 
future scenarios, but a robust, stylized and reality checked structure that can create the 
many behavior modes delineated in the reference mode. 

5. Policy design is not a normative statement, but an abstract metric of real life 
interventions that can be mapped into the model and simulated to assess their 
performance. 

 
Unfortunately, there is no straight-forward way of arriving at any of the abstract concepts 

these steps aim to create. I have made an attempt in this paper to map the processes driving 
the iterations for implementing each of the above parts. In doing so, I might have 
circumscribed System Dynamics modeling, which I think is needed. 

  



Page 3 of 5	

References 
Abbot EA. 1952. Flatland. London, England: Penguin 
Barlas Y. 1996. Formal Aspects of Model Validity and Validation in System Dynamics. 

System Dynamics Review. 12(3): 183-210 
Berger PL, Luckman T. 1966. The Social Construction of Reality: A Treatise in the Sociology 

of Knowledge, Garden City, NY: Anchor Books. 
 Box GEP. 1976. Science and Statistics. Journal of the American Statistical Association. 71: 

791–799, 
Casti J. 1981. Systemism, System Theory and Social System Modeling. Regional Science and 

Urban Economics. 11(3): 405-424 
Eberlein RL and Hines JH (1996). Molecules for modelers. In: Richardson GP and Sterman 

JD (eds). Proceedings of the 14th International Conference of the System Dynamics 
Society. System Dynamics Society: Cambridge: MA, pp 149–152.  

Forrester JW (1969). Urban Dynamics. Cambridge, MA: MIT Press 
Forrester JW (1971). World Dynamics. Cambridge, MA, MIT Press. 
Forrester JW, Senge PM. 1980. Tests for Building Confidence in System Dynamics Models. 

TIMS Studies in Management Science 14: 209-228 
Forrester JW. 1959. Advertising: A Problem in Industrial Dynamics. Harvard Business 

Review. 37(2): 100-110 
Forrester JW. 1961. Industrial Dynamics. MIT Press. Cambridge, MA. 
Forrester JW. 1980. Information sources for modelling the national economy. Journal of the 

American statistical asociation. 75(371): 555-566. 
Forrester JW. 1985. “The” model versus a modelling “process” System Dynamics Review. 1: 

133–134 
Forrester JW. 2010. Foreword. In J Richmond, L Stuntz, K Richmond, J Egner (Eds). Tracing 

Connections, Voices of Systems Thinkers. Lebanon, NH: isee Systems. 
Forrester, JW. 1968. Market Growth as Influenced by Capital Investment. Industrial 

Management Review. 9(2): 83-105 
Graham AK. 1980. Parameter Estimation in System Dynamics Models. In J Randers (ed). 

Elements of System Dynamics Method. Cambridge, MA: MIT Press. 
Graham AK. 1988). Generic models as a basis for computer-based case studies. In: Homer JB 

and Ford A (eds). Proceedings of the 6th International Conference of the Systems 
Dynamics Society. System Dynamics Society: La Jolla: CA, p 133. 

Lane DC and Smart C (1996). Reinterpreting ‘generic structure’: Evolution, application and 
limitations of a concept. Sys Dyn Rev 12: 87–120. 

Lane, DC. 2015. Validity is a matter of confidence, but not just in system dynamics. System 
Research and Behavioral Science. 32: 450-458 

Meadows DL (1970). Dynamics of Commodity Production Cycles. Productivity Press: 
Cambridge, MA. 

Meadows DL. 1989. Fishbanks, Ltd.: A microcomputer assisted simulation. Durham, NH: 
Institute for policy and Social Science Research. 

Meadows DM. 1980. The Unavoidable A Priori. In J Randers (ed). Elements of System 
Dynamics Method. Cambridge, MA: MIT Press. 

Morecroft JD, Larsen ER, Lomi A and Ginsberg A (1995). The dynamics of resource sharing: 
A metaphorical model. System Dynamics Review. 11: 289–309. 

Morecroft JDW. 2007. Strategic Modeling and Business Dynamics. London: Wiley  



Page 4 of 5	

Picardi AC, Siefert WW. 1976. A tragedy of the Commons in the Sahel. Technology Review. 
78(6): 1-10 

Repenning NP, Sterma JD. 2002. Capability traps and self-confirming attribution errors in the 
dynamics of process improvement. Administrative Science Quarterly. 47(2): 265-295 

Richardson GP and Pugh AL. 1981. Introduction to System Dynamics Modeling with 
Dynamo.  

Richardson GP, Statistical Estimation of Parameters in a Predator-Prey Model: An 
Exploration Using Synthetic Data. System Dynamics Group, Sloan School of Management, 
Massachusetts Institute of Technology. 

Richardson GP. 2011. Reflections on the foundations of system dynamics. System Dynamics 
Review. 27(3): 219-243 

Richmond BM. 2004. An Intro to Systems thinking. Lebanon, NH: Isee Systems 
Romer PM. 1986. Increasing Returns and Long-Run Growth. Journal of Political Economy. 

94(5): 1002-1037 
Runge D. 1975. The potential evil in humanitarian food relief programs. MIT System 

Dynamics Group Memo. No. D-2106-1 
Saeed K 2003. Snake Poaching. Course materials, SD551, Worcester, MA: WPI, SSPS Dept.  
Saeed K 2012. Watershed Dynamics display model. WPI: SSPS Dept. 
Saeed K. 1985. An Attempt to Determine Criteria for Sensible rates of Use of Material 

Resources. Technological Forecasting and Social Change. 28(4). 
Saeed K. 1992. Slicing a Complex Problem for System Dynamics Modeling. System 

Dynamics Review. 8(3).  
Saeed K. 2003. Articulating developmental problems for policy intervention: A system 

dynamics modeling approach. Simulation and Gaming. 34(3): 409-436 
Saeed K. 2008. Trend Forecasting for Stability in Supply Chains. Journal of Business 

Research. 61(11): 1113-1124. 
Saeed K. 2009. Can trend forecasting improve stability in supply chains? A response to 

Forrester's challenge in Appendix L of Industrial Dynamics. System Dynamics Review. 
25(1): 63-78. 

Saeed K. 2013. Managing the energy basket in the face of Limits, A search for operational 
means to sustain energy supply and contain its environmental impact. In H. Qudratullah 
(Ed.). Energy Policy Modeling in 21st Century. New York: Springer Verlag.  

Saeed K. 2013. System Dynamics: A Disruptive Science? Transcript of a fireside chat with Jay 
Forrester. Cambridge, MA: Available at: https://my.wpi.edu/webapps/cmsmain/webui/_xy-
1190355_1?action=ittach 

Saeed K. 2015. Urban dynamics: A systems thinking framework for economic development 
and planning. ISOCARP Review. International Society of City and Regional Planners, The 
Hague, Netherlands. 11: 129-132. 

Saeed K. 2015a. Jay Forrester’s Operational Approach to Economics. System Dynamics 
Review. 30(4): 233-261. 

Saeed K, Harris, K, Ruege, A, Papa L, Milpuri, M. 2015b. Endogenous limits and 
bottlenecks: Improving Anticipation and Response in VHA Homeless Programs 
Operations: A strategic thinking exercise based on a simplified model of people express 
case. 33rd International Conference of System Dynamics Society. Cambridge MA: System 
Dynamics Society 



Page 5 of 5	

Saeed K. 2016. Systems thinking metaphors for illuminating fundamental policy dilemmas. 
WPI SSPS working paper No. 2016-001. Worcester, MA: WPI 

Saeed K. and O. Pavlov. 2008. Dynastic cycle: A generic structure describing resource 
allocation in political economies, markets and firms. Journal of Operations Research 
Society. 59(10): 1289-1298. 

Senge PM. 1990. The fifth discipline: The art and practice of learning organization. 
Doubleday/Currency 

Sterman JD. 1988. People Express Flight Simulator. Cambridge, MA: MIT 
Sterman JD. 2000. Business Dynamics, Systems Thinking and Modeling for a Complex 

World. Boston, MA: Irwin McGraw-Hill  


