
SUPPLEMENTARY NOTE 

 
Here we show algebraically the precise predictions of the standard hyperbolic model for 
the discount rates we estimate for the NOW and 60-DAY conditions using Equation 3. 
Our derivation follows a similar one outlined by Green and colleagues (2005). Recall that 
the hyperbolic model is: 
 

SV H
=

A

1+ k HD
, 

 
and that the reduced-form ASAP model used to estimate discount rates separately from 
the NOW and 60-DAY datasets is: 
 

SV ASAPg=1 =
A

1+ kASAP (D�DASAP )
. 

 
First, note that for the NOW condition, DASAP  = 0, so the ASAP model collapses to the 

standard hyperbolic model in this case. Therefore the discount rate estimated in the NOW 
condition is the same as the discount rate that would be estimated using the hyperbolic 
model: 
 

k0
ASAP

= k H . 

 
For the 60-DAY condition, the hyperbolic model predicts that the indifference amounts at 
later delays will have the same subjective value as the fixed sooner reward ($20 in 60 
days): 
 

20

1+ 60k H
=

Aindif

1+ k HD  , or rearranging, 

20

Aindif
=
1+ 60k H

1+ k HD . 
 
Define D’ = D – 60. Then:  

 

20

Aindif
=

1+ 60k H

1+ k H (D'+60)
=

1+ 60k H

1+ 60k H + k HD'
=

1

1+ ( k H

1+60k H
)D' . 

 
In the 60-DAY condition, we estimate a discount rate by assuming that the indifference 
amounts at later delays are related to the fixed sooner reward ($20 in 60 days) by the 
ASAP equation above: 
 

20

1+ k60
ASAP (60 �DASAP )

=
Aindif

1+ k60
ASAP (D�DASAP ) . 

 

Remembering that DASAP = 60 in this case and rearranging: 

 



20

Aindif
=

1

1+ k60
ASAP (D� 60)

=
1

1+ k60
ASAPD' . 

 
Thus, if the hyperbolic model is the correct one, then the discount rate estimated in the 
60-DAY condition will be related to the discount rate in the hyperbolic model as follows: 
 

k60
ASAP

=
k H

1+ 60k H , or equivalently, 

k60
ASAP

=
k0
ASAP

1+ 60k0
ASAP

 , since 
k0
ASAP

= k H

. 

 

In their paper, Green and colleagues (2005) discuss three models: “present-value 

comparison,” which corresponds to the hyperbolic model; “elimination-by-aspects,” 

which corresponds to the reduced-form ASAP model; and “common-aspect attenuation,” 

which is intermediate between these two. Specifically, “common-aspect attenuation” 

would predict that: 

 

k60
ASAP

=
k0
ASAP

1+ 60wk0
ASAP

 
 

where w is a weighting parameter. When w = 1, this model corresponds to hyperbolic 

discounting (or “present-value comparison”). When w = 0, this model corresponds to 

reduced-form ASAP (or “elimination-by-aspects”). In Supplementary Figure 1, we plot 

the implied weighting parameters (w), given the ASAP discount rates we estimated 

separately in the NOW and 60-DAY conditions.  
�
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Supplementary Table 1. Possible combination rules for the subjective values of two 

options. This table is more exhaustive than Table 2 in the main text. The superscript on 

SV is omitted here for clarity, since the combinations could apply to any subjective value 

function (Equations 1-4). The subscripts refer to how the two options are distinguished, 

whether the two options are interchangeable (SV1, SV2), or the later and sooner options 

(SVL, SVS), the chosen and unchosen options (SVC, SVU), or the left and right options 

(SVL, SVR) are distinguished. The combinations shaded in gray are listed in Table 2 and 

compared in Figures 5-7. Supplementary Figure 1 shows what these combination rules 

predict regarding the modulations in the NOW and 60-DAY conditions assuming ASAP 

subjective values ( SV ASAP), while Supplementary Figure 2 shows what these 

combination rules predict assuming ASAP relative subjective values ( SV ASAPg=1 ).  

 

Treat Both Options 

Interchangeably 

Dependent on the 

Soonest/Latest Option 

Dependent on the 

Chosen/Unchosen 

Option 

Dependent on the 

Right/Left Option 

(1) SV1 + SV2 
 

(4) SVL  

 

(10) SVC  

 

(16) SVR  

 

(2) 
SV1
SV2

+
SV2
SV1

 

 

(5) 
SVL

SVS

 

 

(11) 
SVC
SVU

 

 

(17) 
SVR

SVL

 

 

(3) 
SV1 + SV2
SV1 + SV2

 

 

(6) 
SVL

SVL + SVS

 

 

(12) 
SVC

SVC + SVU
 

 

(18) 
SVR

SVR + SVL

 

 
 (7) SVL � SVS  

 

(13) SVC � SVU  

 

(19) SVR � SVL  

 
 

(8) 
SVL

SVS

�
SVS

SVL

 

 

(14) 
SVC
SVU

�
SVU
SVC

 

 

(20) 
SVR

SVL

�
SVL

SVR

 

 
 

(9) 
SVL � SVS

SVL + SVS

 

 

(15) 
SVC � SVU
SVC + SVU

 

 

(21) 
SVR � SVL

SVR + SVL

 

 

�


