
 

//Effective consumption of Ricardo-like households ： 

𝑐𝑒�̃�𝑡
𝑒 = 𝑐𝑅�̃�𝑡

𝑅 + 𝑣𝑔𝑚𝑔𝑚�̃�𝑡
𝑚 + 𝑣𝑔𝑝𝑔𝑝𝑔𝑡

𝑝 

 

Marginal utility of Ricardo-like households： 

(1 −
𝜃

𝓏
) (1 −

𝛽𝜃

𝓏𝜎) (�̃�𝑡 +
�̃�𝑡

𝑐

1 + 𝜏𝑐) = −𝜎 {�̃�𝑡
𝑒 −

𝜃

𝓏
(�̃�𝑡−1

𝑒 − 𝓏𝑡
𝓏)} + (1 −

𝜃

𝓏
) 𝓏𝑡

𝑏 

+
𝛽𝜃

𝓏𝜎
[𝜎 {𝐸𝑡�̃�𝑡+1

𝑒 + 𝐸𝑡𝓏𝑡+1
𝓏 −

𝜃

𝓏
�̃�𝑡

𝑒} − (1 −
𝜃

𝓏
) 𝐸𝑡𝓏𝑡+1

𝑏 ] 

 

Euler equations： 

�̃�𝑡 = 𝐸𝑡�̃�𝑡+1 − 𝜎𝐸𝑡𝓏𝑡+1
𝓏 + �̃�𝑡

𝑛 − 𝐸𝑡�̃�𝑡+1 

 

Wage： 

�̃�𝑡 − �̃�𝑡−1 + �̃�𝑡 − 𝜆𝓌�̃�𝑡−1 

= 𝛽𝓏1−𝜎(𝐸𝑡�̃�𝑡+1 − �̃�𝑡 + 𝐸𝑡�̃�𝑡+1 − 𝜆𝓌�̃�𝑡 + 𝐸𝑡𝓏𝑡+1
𝓏 ) 

+
1 − 𝜉𝓌

𝜉𝓌

(1 − 𝛽𝜉𝓌𝓏1−𝜎)

𝜆𝓌 + 𝜒(1 + 𝜆𝓌)
(𝜒𝑙𝑡 − �̃�𝑡 − �̃�𝑡 + 𝓏𝑡

𝑏) + 𝓏𝑡
𝓌  

capital： 

�̃�𝑡 =
1 − 𝛿

𝓏
(�̃�𝑡−1 − 𝓏𝑡

𝓏) −
𝑅𝑘

𝓏
�̃�𝑡 + (1 −

1 − 𝛿

𝓏
) 𝑖̃𝑡 

 

投資関数： 

1

𝜁
{𝑖̃𝑡 − 𝑖̃𝑡−1 + 𝓏𝑡

𝓏 + 𝓏𝑡
𝑖} = �̃�𝑡 +

𝛽𝓏1−𝜎

𝜁
{𝐸𝑡𝑖̃𝑡+1 − 𝑖̃𝑡 + 𝐸𝑡𝓏𝑡+1

𝓏 + 𝐸𝑡𝓏𝑡+1
𝑖 } 



 

investment： 

�̃�𝑡 = 𝜇(�̃�𝑡
𝑘 − �̃�𝑡) 

Tobin’s q: 

�̃�𝑡 = 𝐸𝑡�̃�𝑡+1 − �̃�𝑡 − 𝜎𝐸𝑡𝓏𝑡+1
𝓏 +

𝛽

𝓏𝜎 {𝑅𝑘𝐸𝑡�̃�𝑡+1
𝑘 + (1 − 𝛿)𝐸𝑡�̃�𝑡+1} 

 

Consumption of Non-Ricardo-like household： 

𝑐𝑁𝑅

𝑦
{(1 + 𝜏𝑐)�̃�𝑡

𝑁𝑅 + �̃�𝑡
𝑐} =

𝓌𝑙

𝑦
{(1 − 𝜏𝓌)(�̃�𝑡 + 𝑙𝑡) − �̃�𝑡

𝓌} +
𝜏

𝑦
�̃�𝑡 

 

Market Clearing Conditions： 

�̃�𝑡 =
𝑐

𝑦
�̃�𝑡 +

𝑖

𝑦
𝑖̃𝑡 +

𝑔𝑚

𝑦
𝑔𝑡

𝑚 +
𝑔𝑝

𝑦
𝑔𝑡

𝑝
+

𝑔𝑖

𝑦
𝑔𝑡

𝑖 +
ℊ

𝑦
𝓏𝑡

ℊ
 

 

Marginal Cost： 

𝑚�̃�𝑡 = (1 − 𝛼)�̃�𝑡 + 𝛼�̃�𝑡
𝑘 − 𝑣(�̃�𝑡−1

𝑔 − 𝓏𝑡
𝓏) 

 

Cost Minimization： 

�̃�𝑡 + �̃�𝑡−1 − 𝑙𝑡 − 𝓏𝑡
𝓏 = �̃�𝑡 − �̃�𝑡

𝑘 

 

Production function： 

�̃�𝑡 = (1 + 𝜙){(1 − 𝛼)𝑙𝑡 + 𝛼(�̃�𝑡 + �̃�𝑡−1 − 𝓏𝑡
𝓏) + 𝑣(�̃�𝑡−1

𝑔
− 𝓏𝑡

𝓏)} 



 

Price (New Keynesian Phillips Curve)： 

�̃�𝑡 − 𝛾𝑝�̃�𝑡−1 = 𝛽𝓏1−𝜎(𝐸𝑡�̃�𝑡+1 − 𝛾𝑝�̃�𝑡) +
(1 − 𝜉𝑝)(1 − 𝜉𝑝𝛽𝓏1−𝜎)

𝜉𝑝 𝑚�̃�𝑡 + 𝓏𝑡
𝑝 

 

dividends： 

(𝜆𝑝 − 𝜙)�̃�𝑡 = 𝜆𝑝�̃�𝑡 − (1 + 𝜙)𝑚�̃�𝑡 

 

Policy rule (Tylor rule)： 

�̃�𝑡
𝑛 = 𝜙𝑟 �̃�𝑡−1

𝑛 + (1 − 𝜙𝑟) {𝜙𝜋 (
1

4
∑

𝜋𝑡−𝑗

𝜋

3

𝑗=0

) + 𝜙𝑦
𝑟(�̃�𝑡 − �̃�𝑡

∗)} + 𝓏𝑡
𝑟 

 

Potential output： 

�̃�𝑡
∗ = −(1 + 𝜙)(𝛼 + 𝑣)𝓏𝑡

𝓏 

Government budget constraint： 

𝑏𝑡𝑎𝑟�̃�𝑡 =
𝑏𝑡𝑎𝑟

𝛽𝓏1−𝜎 (�̃�𝑡−1
𝑛 − �̃�𝑡 − 𝓏𝑡

𝓏 + �̃�𝑡−1);
𝑔𝑚

𝑦
𝑔𝑡

𝑚 

+
𝑔𝑝

𝑦
𝑔𝑡

𝑝 +
𝑔𝑖

𝑦
𝑔𝑡

𝑖 +
𝜏

𝑦
�̃�𝑡 −

𝑐

𝑦
(�̃�𝑡

𝑐 + 𝜏𝑐�̃�𝑡) 

−
𝓌𝑙

𝑦
{�̃�𝑡

𝓌 + 𝜏𝓌(�̃�𝑡 + 𝑙𝑡)} −
𝑑

𝑦
(𝜏𝑡

𝑘 + 𝜏𝑘�̃�𝑡) 

−
𝑅𝑘𝑘

𝓏𝑦
{�̃�𝑡

𝑘 + 𝜏𝑘(�̃�𝑡
𝑘 + �̃�𝑡 + �̃�𝑡−1 − 𝓏𝑡

𝓏)} 

btar =b/y 

 



Social Capital accumlation： 

�̃�𝑡
𝑔 =

1 − 𝛿𝑔

𝓏
(�̃�𝑡−1

𝑔 − 𝓏𝑡
𝓏) + (1 −

1 − 𝛿𝑔

𝓏
) 𝑔𝑡

𝑖  

 

Government spending rule： 

𝑔𝑡
𝑚 = 𝜙𝑔𝑚(𝑔𝑡−1

𝑚 − 𝓏𝑡
𝓏) + (1 − 𝜙𝑔𝑚){𝜙𝑦

𝑔𝑚(�̃�𝑡−1 − �̃�𝑡−1
∗ ) + 𝜙𝑏

𝑔𝑚(�̃�𝑡−1 − �̃�𝑡−1)} + 𝓏𝑡
𝑔𝑚 

𝑔𝑡
𝑝 = 𝜙𝑔𝑝(𝑔𝑡−1

𝑝 − 𝓏𝑡
𝓏) + (1 − 𝜙𝑔𝑝){𝜙𝑦

𝑔𝑝(�̃�𝑡−1 − �̃�𝑡−1
∗ ) + 𝜙𝑏

𝑔𝑝(�̃�𝑡−1 − �̃�𝑡−1)} + 𝓏𝑡
𝑔𝑝 

𝑔𝑡
𝑖 = 𝜙𝑔𝑖(𝑔𝑡−1

𝑖 − 𝓏𝑡
𝓏) + (1 − 𝜙𝑔𝑖){𝜙𝑦

𝑔𝑖(�̃�𝑡−1 − �̃�𝑡−1
∗ ) + 𝜙𝑏

𝑔𝑖(�̃�𝑡−1 − �̃�𝑡−1)} + 𝓏𝑡
𝑔𝑖 

�̃�𝑡 = 𝜙𝑇(�̃�𝑡−1 − 𝓏𝑡
𝓏) + (1 − 𝜙𝑇){𝜙𝑦

𝑇(�̃�𝑡−1 − �̃�𝑡
∗) + 𝜙𝑏

𝑇(�̃�𝑡−1 − �̃�𝑡−1)} + 𝓏𝑡
𝑇 

 

Tax rule： 

�̃�𝑡
𝑐 = 𝜙𝑡𝑐�̃�𝑡−1

𝑐 − (1 − 𝜙𝑡𝑐){𝜙𝑦
𝑡𝑐(�̃�𝑡−1 − �̃�𝑡−1

∗ ) + 𝜙𝑏
𝑡𝑐(�̃�𝑡−1 − �̃�𝑡−1)} + 𝜖𝑡

𝑡𝑐  

�̃�𝑡
𝓌 = 𝜙𝑡𝓌�̃�𝑡−1

𝓌 − (1 − 𝜙𝑡𝓌){𝜙𝑦
𝑡𝓌(�̃�𝑡−1 − �̃�𝑡−1

∗ ) + 𝜙𝑏
𝑡𝓌(�̃�𝑡−1 − �̃�𝑡−1)} + 𝜖𝑡

𝑡𝓌  

�̃�𝑡
𝑘 = 𝜙𝑡𝑘�̃�𝑡−1

𝑘 − (1 − 𝜙𝑡𝑘){𝜙𝑦
𝑡𝑘(�̃�𝑡−1 − �̃�𝑡−1

∗ ) + 𝜙𝑏
𝑡𝑘(�̃�𝑡−1 − �̃�𝑡−1)} + 𝜖𝑡

𝑡𝑘  

 

Total consumption： 

𝑐

𝑦
�̃�𝑡 =

(1 − 𝜔)𝑐𝑅

𝑦
�̃�𝑡

𝑅 +
𝜔𝑐𝑁𝑅

𝑦
�̃�𝑡

𝑁𝑅 

 

exogenous shock processes： 

𝓏𝑡
𝑗

= 𝜌𝑗𝓏𝑡−1
𝑗

+ 𝜖𝑡
𝑗
, 

𝜖𝑡
𝑗~𝑁 (0, 𝜎𝑗

2), 

𝑗 ∈ {𝑏, 𝓌, 𝑝, 𝓏, 𝑖, ℊ, 𝑟, 𝑔𝑚, 𝑔𝑝, 𝑔𝑖, 𝑇} 

 


