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Table 1. Taxonomy of consumer dynamics 

 

 (i) 0 ൏ αε ൏ σ  

Saddle-point stable 

     χଵ, χଶ stable 

     ωଵ,ωଶ unstable 

σ ൏ αε ൏ 2𝑟  σ 

 

Unstable 

(ii) 2𝑟  σ  αε 

Saddle-point stable 

  χଵ, χଶ unstable 

      ωଵ,ωଶ stable 

(a) All roots real 

4εሺ𝛾𝑘 െ 𝛼𝜎ሻ ൏ ሺ𝛼𝜀 െ 𝜎ሻଶ 

Case (1) 

    ሺ𝜆௧,𝜋௧, 𝑥௧ሻ perfectly smoothed 

    ሺ𝑊௧,𝑀௧ሻ   non-cyclical 

No solution Case (3) 

   All non-cyclical 

(b) All roots imaginary 

ሺ𝛼𝜀 െ 𝜎ሻଶ ൏ 4εሺ𝛾𝑘 െ 𝛼𝜎ሻ 

Case (2): willpower cycle 

    ሺ𝜆௧,𝜋௧, 𝑥௧ሻ perfectly smoothed 

    ሺ𝑊௧,𝑀௧ሻ   cyclical 

No solution Case (4): self-control cycle 

   All cyclical 

 



 
 
 
Table 2. Parameter values 

 

α γ δ ε σ 𝜓 𝜃 

0.5 0.6 0.1 0.7 0.05 -5 2 

 

𝑘 𝑞 𝑟 𝑦 𝑓 𝑊 𝑀 

0.75 1 0.05 1,000 50 3.80 8.82 

 

Note: These parameter values satisfy all the conditions in Proposition 3 for the self-control cycle to 

occur. The initial values 𝑊 and 𝑀 are set equal to the steady state values under the parameter 

values.  





 
 

 
Figure 2. Dynamic properties of self-control behavior. Note: Case 1 through 4 are defined in Table 1. 

Parameter values for 〈𝛼, 𝛿,𝜎, 𝑟〉 are set as ሺ0.5, 0.1, 0.05,0.05ሻ as in Table 2 in Section 3.6.   



 
Figure 3. Cyclical adjustments to an increase in external self-control needs f0. Note: The figure shows cyclical adjustments of tempting good consumption x, 

willpower stock W, and self-control experience capital M in response to a once-and-for-all increase in external self-control needs f0 from 50 to 55, where the 

parameter values are specified as in Table 2. The variables with an asterisk denote post-shock steady-state levels, and where the initial point is assumed to be 

the steady-state point under the pre-shock environment. The arrow at the initial point in time indicates a discrete downward jump of x0 to accumulate the self-

control experience capital. The steady state values of x and M are unaffected by the increase in f0, whereas the steady-state W needs to be increased to finance 

the increased external needs for self-control. 



 
Figure 4. Cyclical adjustments to an increase in income y. Note: The figure shows cyclical adjustments of tempting good consumption x, willpower stock W, 

and self-control experience capital M in response to a once-and-for-all increase in income y from 1,000 to 1.010, where the parameter values are specified as 

in Table 2. The variables with an asterisk denote post-shock steady-state levels, and where the initial point is assumed to be the steady-state point under the 

pre-shock environment. The arrow at the initial point in time indicates a discrete upward jump of x0 to decumulate the self-control experience capital. The 

steady-state value of M is unaffected by the increase in y, whereas the steady-state W decreases along with increase in x* and hence the reduced demand for 

steady-state self-control.  
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