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Abstract 
 
This Element presents a philosophical exploraOon of the noOon of scienOfic representaOon. It 
does so by focussing on an important class of scienOfic representaOons, namely scienOfic 
models. Models are important in the scienOfic process because scienOsts can study a model 
to discover features of reality. But what does it mean for something to represent something 
else? This is the quesOon we discuss in this book. We begin by disentangling different aspects 
of the problem of representaOon and then discuss the dominant accounts in the philosophical 
literature: the resemblance view and inferenOalism. We find them both wanOng and submit 
that our own preferred opOon, the so-called DEKI account, not only eschews the problems 
that beset these concepOons, but further provides a comprehensive answer to the quesOon 
of how scienOfic representaOon works. This Otle is also available as Open Access on Cambridge 
Core. 
 
 
Keywords: representaOon, scienOfic modelling, epistemology of science, model-world 
relaOon, DEKI 
  



Table of Contents 
 
1 IntroducOon 

1.1  Models 
1.2  QuesOons Concerning ScienOfic RepresentaOon 
1.3  What Does Success Look Like? 
1.4  Roadmap 
 

2 Resemblance and RepresentaOon 
 2.1  IntroducOon 
 2.2  Resemblance 
 2.3  The SemanOc QuesOon 
 2.4  The Accuracy QuesOon 
 2.5  The Model QuesOon  
 
3 The InferenOal ConcepOon 
 3.1  IntroducOon 
 3.2  RepresentaOonal DeflaOonism 
 3.3  Why Be an InferenOalist? 
 3.4  ReacOons and Developments 
 
4 The DEKI Account 
 4.1  IntroducOon 
 4.2 Using a Ship Model 
 4.3  Two Kinds of RepresentaOons 
 4.4  ExemplificaOon 
 4.5  Keys and ImputaOon 
 4.6  Pu`ng the Pieces Together: DEKI 
 4.7  Non-Concrete Models 
 4.8  Limit Keys for Mechanical Models 
 4.9  Coda 
References 
 
 
 
 
  



References 
 
Ankeny, R. A., & Leonelli, S. (2021). Model Organisms (Elements in the Philosophy of Biology). 

Cambridge: Cambridge University Press. 

Argyris, J. H., Faust, G., & Haase, M. (1994). An exploraOon of chaos. An introducOon for natural 

scienOsts and engineers. Amsterdam: North-Holland. 

Baxter, R. J. (1982). Exactly Solved Models in Sta6s6cal Mechanics. London: Academic Press. 

Black, M. (1973). How do pictures represent? In E. Gombrich, J. Hochberg, & M. Black (Eds.), 

Art, Percep6on, and Reality (pp. 95-130). BalOmore and London: Johns Hopkins 

University Press. 

Boesch, B. (2017). There Is a special problem of scienOfic representaOon. Philosophy of Science, 

84(5), 970-981. 

Bogen, J., & Woodward, J. (1988). Saving the phenomena. Philosophical Review, 97(3), 303-

352. 

Bolinska, A. (2013). Epistemic representaOon, informaOveness and the aim of faithful 

representaOon. Synthese, 190(2), 219-234. 

Brading, K., & Landry, E. (2006). ScienOfic structuralism: presentaOon and representaOon. 

Philosophy of Science, 73(5), 571-581. 

Brandom, R. B. (1994). Making it explicit: reasoning, represenOng and discursive commitment. 

Cambridge, MA: Harvard University Press. 

Brandom, R. B. (2000). Ar6cula6ng reasons: an introduc6on to inferen6alism. Cambridge, MA: 

Harvard University Press. 

Bueno, O. (2010). Models and scienOfic representaOons. In P. D. Magnus, & J. Busch (Eds.), 

New waves in philosophy of science (pp. 94-111). Hampshire: Pelgrave MacMillan. 

Bueno, O., & French, S. (2011). How theories represent. The Bri6sh Journal for the Philosophy 

of Science, 62(4), 857-894. 

Buierfield, J. (2011). Less is different: emergence and reducOon reconciled. Founda6ons of 

Physics, 41, 1065-1135. 

Callender, C., & Cohen, J. (2006). There is no special problem about scienOfic representaOon. 

Theoria, 21(55), 7-25. 

Carlton, J. S. (2007). Marine Propellers and Propulsion. Oxford: Buierworth-Heineman. 



Chakravariy, A. (2010). InformaOonal versus funcOonal theories of scienOfic representaOon. 

Synthese, 172(2), 197-213. 

Contessa, G. (2007). ScienOfic representaOon, interpretaOon, and surrogaOve reasoning. 

Philosophy of Science, 74(1), 48–68. 

de Donato Rodriguez, X., & Zamora Bonilla, J. (2009). Credibility, idealisaOon, and model 

building: an inferenOal approach. Erkenntnis, 70(1), 101-118. 

Decock, L., & Douven, I. (2011). Similarity aner Goodman. Review of Philosophy and 

Psychology, 2(1), 61-75. 

Díez, J. (2020). An ensemble-plus-standing-for account of scienOfic representaOon: no need 

for (unnecessary) abstract objects. In C. Marqnez-Vidal, & J. L. Falguera (Eds.), Abstract 

objects. For and against (pp. 133-149). Cham: Springer. 

Ducheyne, S. (2012). ScienOfic representaOons as limiOng cases. Erkenntnis, 76(1), 73-89. 

Einstein, A. (1920/1999). Rela6vity: the special and general theory. London: Methuen. 

Elgin, C. Z. (1983). With reference to reference. Indianapolis and Cambridge: Hackei. 

Elgin, C. Z. (2010). Telling instances. In R. Frigg, & M. C. Hunter (Eds.), Beyond mimesis and 

conven6on: representa6on in art and science (pp. 1-18). Berlin and New York: Springer  

Elgin, C. Z. (2017). True enough. Cambridge, MA: MIT Press. 

French, S. (2020). ImaginaOon in ScienOfic PracOce. European Journal for Philosophy of Science, 

10(3), 1-19. 

French, S. (2021). IdenOty condiOons, idealisaOons and isomorphisms: a defence of the 

SemanOc Approach. Synthese, 198, 5897-5917. 

French, S., & Ladyman, J. (1999). ReinflaOng the semanOc approach. Interna6onal Studies in 

the Philosophy of Science, 13, 103-121. 

Friend, S. (2007). FicOonal characters. Philosophy Compass, 2(2), 141-156. 

Frigg, R. (2006). ScienOfic representaOon and the semanOc view of theories. Theoria, 55(1), 

49-65. 

Frigg, R. (2022). Models and Theories. London: Routledge (forthcoming). 

Frigg, R., & Nguyen, J. (2017). ScienOfic represenaOon is represenaOon as. In H.-K. Chao, & R. 

Julian (Eds.), Philosophy of science in prac6ce: Nancy Cartwright and the nature of 

scien6fic reasoning (pp. 149-179). Cham: Springer. 



Frigg, R., & Nguyen, J. (2019). Of barrels and pipes: representaOon-as in art and science. In S. 

Wuppuluri (Ed.), On art and science. Tango of an eternally inseparable duo (pp. 181-

202). Cham: Springer. 

Frigg, R., & Nguyen, J. (2020). Modelling Nature. An Opinionated IntroducOon to ScienOfic 

RepresentaOon. Berlin and New York: Springer. 

Frigg, R., & Votsis, I. (2011). Everything you always wanted to know about structural realism 

but were afraid to ask. European Journal for Philosophy of Science, 1(2), 227–276. 

Gelfert, A. (2017). The Ontology of Models. In L. Magnani, & T. Bertolo` (Eds.), Springer 

Handbook of Model-Based Science (pp. 5-23). Dordrecht Heidelberg: Springer. 

Giere, R. N. (1988). Explaining science: a cogni6ve approach. Chicago and London: University 

of Chicago Press. 

Giere, R. N. (2004). How models are used to represent reality. Philosophy of Science, 71(4), 

742-752. 

Giere, R. N. (2010). An agent-based concepOon of models and scienOfic representaOon. 

Synthese, 172(1), 269-281. 

Godfrey-Smith, P. (2006). The strategy of model-based science. Biology and Philosophy, 21(5), 

725-740. 

Goodman, N. (1972). Seven strictures on similarity. In N. Goodman (Ed.), Problems and projects 

(pp. 437-446). Indianapolis and New York. 

Goodman, N. (1976). Languages of art (2nd ed.). Indianapolis and Cambridge: Hackei. 

Hacking, I. (1983). RepresenOng and intervening: introductory topics in the philosophy of 

natural science. Cambridge: Cambridge University Press. 

Hartmann, S. (1995). Models as a tool for theory construcOon: some strategies of preliminary 

physics. In W. E. Herfel, W. Krajewski, I. Niiniluoto, & R. Wojcicki (Eds.), Theories and 

models in scien6fic processes (Poznan Studies in the Philosophy of Science and the 

Humani6es 44) (pp. 49-67). Amsterdam and Atlanta: Rodopi. 

Hesse, M. (1963). Models and analogies in science. London: Sheed and Ward. 

Hodges, W. (1997). A shorter model theory. Cambridge: Cambridge University Press. 

Hughes, R. I. G. (1997). Models and representaOon. Philosophy of Science, 64, S325-S336. 

Khalifa, K., Millson, J., & Risjord, M. (2022). ScienOfic RepresentaOon: An InferenOalist-

Expressivist Manifesto. In K. Khalifa, I. Lawler, & E. Shech (Eds.), Scien6fic 



Understanding and Representa6on: Modeling in the Physical Sciences (pp. TBC). TBC: 

Routledge. 

Khosrowi, D. (2020). Ge`ng serious about shared features. The Bri6sh Journal for the 

Philosophy of Science, 71(2), 523–546. 

Kirkham, R. L. (1992). Theories of truth: a cri6cal introduc6on. Cambridge, MA: MIT Press. 

Knuu`la, T. (2017). ImaginaOon extended and embedded: arOfactual versus ficOonal accounts 

of models. Synthese, Online First. DOI:10.1007/s11229-017-1545-2. 

Kroon, F., & Voltolini, A. (2018). FicOonal enOOes. In E. N. Zalta (Ed.), The Stanford Encyclopedia 

of Philosophy URL = <hips://plato.stanford.edu/archives/win2018/entries/ficOonal-

enOOes/>. 

Kuhn, T. S. (1957). The Copernican RevoluOon. Planetary Astronomy in the Development of 

Western Thought (2nd ed.). Massachuseis: Harvard University Press. 

Kulvicki, J. (2006). Pictorial representaOon. Philosophy Compass, 1(6), 535-546. 

Kuorikoski, J., & LehOnen, A. (2009). Incredible Worlds, Credible Results. Erkenntnis, 70(1), 119-

131. 

Levy, A. (2015). Modeling without models. Philosophical Studies, 152(3), 781-798. 

McCullough-Benner, C. (2020). RepresenOng the World with Inconsistent MathemaOcs. The 

Bri6sh Journal for the Philosophy of Science, 71(4), 1331-1358. 

Molland, A. F. (Ed.). (2008). The MariOme Engineering Reference Book. A Guide to Ship Design, 

ConstrucOon and OperaOon. Oxford: Buierworth-Heineman. 

Morgan, M. (2012). The world in the model. How economists work and think. Cambridge: 

Cambridge University Press. 

Morgan, M., & Morrison, M. (Eds.). (1999). Models as mediators: perspec6ves on natural and 

social science. Cambridge: Cambridge University Press. 

Murphy, A. (2020). Towards a pluralist account of the imaginaOon in science. Philosophy of 

Science, 87(5), 957-967. 

Murzi, J., & Steinberger, F. (2017). InferenOalism. In B. Hale, C. Wright, & A. Miller (Eds.), A 

Companion to the Philosophy of Language (2nd ed., Vol. 1). Chichester, UK: Wiley 

Blackwell. 

Nguyen, J. (2016). On the pragmaOc equivalence between represenOng data and phenomena. 

Philosophy of Science, 83(2), 171-191. 



Nguyen, J. (2020). It’s not a game: accurate representaOon with toy models. The Bri6sh Journal 

for the Philosophy of Science, 71(3), 1013–1041. 

Nguyen, J., & Frigg, R. (2017). MathemaOcs is not the only language in the book of nature. 

Synthese, Online First. DOI:10.1007/s11229-017-1526-5. 

Nguyen, J., & Frigg, R. (2020). Unlocking Limits. Argumenta, 6(1), 31-45. 

Nguyen, J., & Frigg, R. (2022). Maps, Models, and RepresentaOon. In K. Khalifa, I. Lawler, & E. 

Shech (Eds.), Scien6fic Understanding and Representa6on: Modeling in the Physical 

Sciences (pp. TBC). TBC: Routledge. 

Niiniluoto, I. (1988). Analogy and similarity in scienOfic reasoning. In D. H. Helman (Ed.), 

Analogical reasoning: perspec6ves of ar6ficial intelligence, cogni6ve science, and 

philosophy (pp. 271-298). Dordrecht: Kluwer. 

Niven, W. D. (1965). The scien6fic papers of James Clerk Maxwell. New York: Dover 

PublicaOons. 

Pero, F., & Suárez, M. (2016). VarieOes of misrepresentaOon and homomorphism. European 

Journal for Philosophy of Science, 6(1), 71-90. 

Pincock, C. (2005). Overextending parOal structures: idealizaOon and abstracOon. Philosophy 

of Science, 72(5), 1248-1259. 

Pincock, C. (2012). Mathema6cs and scien6fic representa6on. Oxford: Oxford University Press. 

Potochnik, A. (2017). Idealiza6on and the Aims of Science. Chicago and London: University of 

Chicago Press. 

Putnam, H. (1981). Reason, truth, and history. Cambridge: Cambridge University Press. 

Quine, W. V. O. (1969). Ontological rela6vity and other essays. New York: Columbia University 

Press. 

Russell, B. (1919/1993). Introduc6on to mathema6cal philosophy. London and New York: 

Routledge. 

Ruyant, Q. (2021). True Griceanism: Filling the Gaps in Callender and Cohen’s Account of 

ScienOfic RepresentaOon. Philosophy of Science, 88(3), 533-553. 

Salis, F. (2013). FicOonal enOOes. In J. Branquinho, & R. Santos (Eds.), Online Companion to 

Problems in Analy6cal Philosophy. hip://compendioemlinha.letras.ulisboa.pt. 

Salis, F., & Frigg, R. (2020). Capturing the scienOfic imaginaOon. In P. Godfrey-Smith, & A. Levy 

(Eds.), The scien6fic imagina6on. Philosophical and psychological perspec6ves (pp. 17-

50). New York: Oxford University Press. 



Salis, F., Frigg, R., & Nguyen, J. (2020). Models and denotaOon. In C. Marqnez-Vidal, & J. L. 

Falguera (Eds.), Abstract objects: for and against (pp. 197-219). Cham: Springer. 

Shapiro, S. (1983). MathemaOcs and reality. Philosophy of Science, 50(4), 523-548. 

Shech, E. (2015). ScienOfic misrepresentaOon and guides to ontology: the need for 

representaOonal code and contents. Synthese, 192, 3463-3485. 

Slutkin, G. (2013). Violence is a contagious disease. In S. M. Patel DM, Taylor RA (Ed.), 

Contagion of Violence: Workshop Summary (pp. 94-111). Washington, DC: NaOonal 

Academies Press. 

Sterrei, S. G. (2009). Similarity and Dimensional Analysis. In A. Mejers (Ed.), Philosophy of 

Technology and Engineering Sciences (pp. 799-823). Amersterdam: Elsevier/North 

Holland. 

Sterrei, S. G. (2017a). ExperimentaOon on Analogue Models. In L. Magnani, & T. Bertolo` 

(Eds.), Springer Handbook of Model-Based Science (pp. 857-878). Cham: Springer. 

Sterrei, S. G. (2017b). Physically Similar Systems - A History of the Concept. In L. Magnani, & 

T. Bertolo` (Eds.), Springer Handbook of Model-Based Science (pp. 377-341). Cham: 

Springer. 

Sterrei, S. G. (2020). Scale modeling. In D. Michelfelder, & N. Doorn (Eds.), Routledge 

Handbook of Philosophy of Engineering (pp. Ch. 29). London: Routledge. 

Stuart, M. T. (2018). Thought Experiments: The State of the Art. In M. Stuart, Y. Fehige, & J. 

Brown (Eds.), The Routledge Companion to Thought Experiments (pp. 1-28). London: 

Routledge. 

Suárez, M. (2003). ScienOfic representaOon: against similarity and isomorphism. Interna6onal 

Studies in the Philosophy of Science, 17(3), 225-244. 

Suárez, M. (2004). An inferenOal concepOon of scienOfic representaOon. Philosophy of Science, 

71(5), 767-779. 

Suárez, M. (2015). DeflaOonary representaOon, inference, and pracOce. Studies in History and 

Philosophy of Science, 49, 36-47. 

Suárez, M., & Solé, A. (2006). On the analogy between cogniOve representaOon and truth. 

Theoria, 55(1), 39-48. 

Swoyer, C. (1991). Structural representaOon and surrogaOve reasoning. Synthese, 87(3), 449-

508. 

Tegmark, M. (2008). The mathemaOcal universe. Founda6ons of Physics, 38(2), 101-150. 



Teller, P. (2001). Twilight of the perfect model model. Erkenntnis, 55(3), 393–415. 

Thomasson, A. L. (2020). If models were ficOons, then what would they be? In A. Levy, & P. 

Godfrey-Smith (Eds.), The scien6fic imagina6on. Philosophical and psychological 

perspec6ves (pp. 51-74). New York: Oxford University Press. 

Thomson-Jones, M. (2010). Missing systems and face value pracOce. Synthese, 172(2), 283 - 

299. 

Toon, A. (2012). Models as make-believe. ImaginaOon, ficOon and scienOfic representaOon. 

Basingstoke: Palgrave Macmillan. 

Tversky, A. (1977). Features of similarity. Psychological Review, 84(4), 327-352. 

van Fraassen, B. C. (1980). The scien6fic image. Oxford: Oxford University Press. 

van Fraassen, B. C. (2008). Scien6fic representa6on: paradoxes of perspec6ve. Oxford: 

Clarendon Press. 

Weisberg, M. (2007). Who is a modeler? The BriOsh Journal for the Philosophy of Science, 

58(2), 207-233. 

Weisberg, M. (2012). Ge`ng serious about similarity. Philosophy of Science, 79(5), 785 - 794. 

Weisberg, M. (2013). SimulaOon and similarity: using models to understand the world. Oxford: 

Oxford University Press. 

Weisberg, M. (2015). Biology and Philosophy symposium on SimulaOon and Similarity: using 

models to understand the world: response to criOcs. Biology and Philosophy, 30(2), 

299-310. 

Wiley S.A., L. M. Z., Branas C.C. (2016). The Impact of Violence InterrupOon on the Diffusion of 

Violence: A MathemaOcal Modeling Approach. In L. G. e. al. (Ed.), Advances in the 

Mathema6cal Sciences (Vol. 6, pp. 225-249, AssociaOon for Women in MathemaOcs 

Series). Cham: Springer. 

Xia, Z. (1992). The existence of noncollision singulariOes in newtownian systems. Annals of 

Mathema6cs, 135(3), 411-468. 

 
 
 

 


