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Objectives

Study the exploitation behavior of a renewable groundwater table by 2 identical and symmetrical farmers ⇒ optimal control and game the continuous time problem : 

max w i (t) ∞ 0 e -rt     aw i (t) - b 2 w i (t) 2 Gross profit - Unitary cost c t (H(t)) w i (t) Total cost     dt (1) st        Ḣ (t) = R -αw i (t) : the optimal control Ḣ (t) = R -α w i (t) : the game w i (t) ≥ 0 H(t) ≥ 0 H(0) = H 0 ,
max w i n ∞ n=0 (1 -rτ ) n β n aw i n - b 2 w 2 i n -c n (H n )w i n τ (2) st        H n+1 = H n + τ (R -αw i n ) : the optimal control H n+1 = H n + τ (R -α w i n ) :

  Clarify some ambiguities between discrete and continuous time, and the time horizon chosen for lab experiments What type of behavior will the experimental subjects exhibit : feedback, myopic, open-loop or social optimum ? Continuous time can be approched by discrete time ⇒ confront theory with Rubio & Casino (2003) ⇒ continuous time, infinite horizon Lab experiment : Janssen & al. (2010) ⇒ spatial aspect Theoretical with lab experiment : Herr & al. (1997) ⇒ discrete time, finite horizon Oprea & al. (2014) ⇒ compares continuous and discrete time Tasneem & al. (2017) ⇒ continuous time, infinite horizon MD, DD, MT and AS (ISDG

  and H 0 given

F-

  The game : feedback, myopic, open-loop and social optimum Model the discrete time problem :

  the game w i (t) ≥ 0 H(t) ≥ 0 H(0) = H 0 , and H 0 given Continuous & discrete time : availabilty of all formulas for the optimal control and the game
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Model

Calibration : a = 2.5; b = 1.8; α = 1; R = 0.56; c 0 = 2; c 1 = 0.1; r = 0.005; H 0 = 15 The unitary cost is such that :