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Market Clearing and Government’s Budget Constraint









informality using Mexico’s economic census. This empirical evidence suggests there is a trench 



consequences on the economy’s firm compositio



fact is visually presented in Figure 1., where it can be seen that output’s peaks and troughs are 



Mexico’s contraction is more than four times as long as that of the U.S.. These facts suggest that 









using Mexico’s economic censuses. The main advantage of this evidence is that most of 

–





𝑈𝑡𝐿𝑡𝑓 𝐿𝑡𝑖

𝑈𝑡 + 𝐿𝑡𝑓 + 𝐿𝑡𝑖 = 1 –

𝔐(𝑉𝑡𝑘, 𝑈𝑡,1) = 𝑉𝑡𝑘1,𝜓𝑈𝑡,1𝜓   𝑘 = 𝑓, 𝑖 –

𝑉𝑡𝑘 𝑡 𝑈𝑡𝑡 𝜓 ∈ (0,1)
– 𝜆𝑡𝑘 = 𝔐𝑡𝑉𝑡𝑘 = 𝜃𝑡𝑘,𝜓 𝜃𝑡𝑘 =

𝑉𝑡𝑘𝑈𝑡,1 𝑠𝑘 ∈ (0,1)
𝐿𝑡𝑘 = (1 , 𝑠𝑘)𝐿𝑡,1𝑘 + 𝜆𝑡𝑘𝑉𝑡𝑘  𝑘 = 𝑓, 𝑖 –



𝜅𝑓 > 𝜅𝑖

𝔼𝑡 ∑ 𝛽𝑡∞
𝑡-0 [ 𝐶𝑡1,𝜎1 , 𝜎\ –

𝔼𝑡 𝛽𝑡 ∈ (0,1) 1𝜎

𝑃𝑡𝐶𝑡 + 𝑄𝑡0𝑡+1𝐵𝑡 ≤ 𝐵𝑡,1 + 𝑊𝑡𝑓𝐿𝑡𝑓 + 𝑊𝑡𝑖𝐿𝑡𝑖 + 𝑏𝑡𝑈𝑡 + 𝐷𝑡 –

𝑃𝑡𝐶𝑡 𝑊𝑡𝑓𝐿𝑡𝑓𝑊𝑡𝑖𝐿𝑡𝑖 𝑏𝑡𝑈𝑡𝐷𝑡 𝐵𝑡𝑄𝑡,𝑡+1 𝑡
𝐶𝑡,𝜎 = 𝛽𝑄𝑡0𝑡+1 𝔼𝑡 |𝐶𝑡+1,𝜎 𝑃𝑡𝑃𝑡+1~ –

𝐶𝑡



𝐶𝑡 = [𝜔 1𝜀𝑐(𝑐𝑡𝑓)𝜀𝑐,1𝜀𝑐 + (1 , 𝜔) 1𝜀𝑐(𝑐𝑡𝑖)𝜀𝑐,1𝜀𝑐 \ 𝜀𝑐𝜀𝑐,1
–

𝜔 ∈ (0,1)𝜀𝑐 > 1
𝑃𝑡𝑓𝑐𝑡𝑓 + 𝑃𝑡𝑖𝑐𝑡𝑖

𝑐𝑡𝑓 = 𝜔 (𝑃𝑡𝑓𝑃𝑡 ),𝜀𝑐 𝐶𝑡 –

𝑐𝑡𝑖 = (1 , 𝜔) (𝑃𝑡𝑖𝑃𝑡 ),𝜀𝑐 𝐶𝑡 –

𝑃𝑡 = [𝜔𝑃𝑡𝑓1,𝜀𝑐 + (1 , 𝜔)𝑃𝑡𝑖1,𝜀𝑐\ 11,𝜀𝑐 –

𝑗
𝑐𝑡𝑓(𝑗) = (𝑃𝑡𝑓(𝑗)𝑃𝑡𝑓 ),𝜀𝑓 𝑐𝑡𝑓 –



}0,1~ 𝑗
𝑌𝑡𝑓(𝑗) = 𝐴𝑡𝑓𝐿𝑡𝑓(𝑗) –

𝑌𝑡𝑓(𝑗) 𝑗 𝐴𝑡𝑓𝐿𝑡𝑓(𝑗) 𝑗’s production. As is standard in the literature, I will model 𝜃𝑝 ∈ }0,1~
𝑃𝑡𝑓 = \𝜃𝑝𝑃𝑡,1𝑓 (1,𝜖𝑝) + (1 , 𝜃𝑝)𝑃𝑡𝑓∗(1,𝜖𝑝)^ 11,𝜖𝑝 –

min{𝐿𝑡𝑓(𝑗),𝑉𝑡𝑓(𝑗)|𝑚-0∞ (1 + 𝜏)𝑊𝑡𝑓 + 𝑃𝑡𝜅𝑓𝑉𝑡𝑓
𝑠. 𝑡. 𝑌𝑡𝑓(𝑗) = 𝐴𝑡𝑓𝐿𝑡𝑓(𝑗)𝐿𝑡𝑓 = (1 , 𝑠𝑓)𝐿𝑡,1𝑓 + 𝜆𝑡𝑓𝑉𝑡𝑓

𝑗’s marginal cost:

𝑀𝐶𝑡(𝑗) = 1𝐴𝑡𝑓 (𝑊𝑡𝑓(1 + 𝜏) + 𝑃𝑡𝜅𝑓𝜆𝑡𝑓 ) –

𝑃𝑡𝑓∗ 𝑡



max{𝑃𝑡0𝑡+𝑚𝑓∗ (𝑗)|𝑚-0∞ 𝔼𝑡 ∑ 𝜃𝑝𝑚∞
𝑚-0 𝑄𝑡0𝑡+𝑚}𝑃𝑡𝑓∗(𝑗)𝑌𝑡+𝑚𝑓 (𝑗) , 𝑀𝐶𝑡+𝑚~𝑠. 𝑡. 𝑌𝑡+𝑚𝑓 (𝑗) = (𝑃𝑡+𝑚𝑓 (𝑗)𝑃𝑡+𝑚𝑓 ),𝜖𝑓 𝑌𝑡+𝑚𝑓

𝑀𝐶𝑡(𝑗) 𝑗

𝑃𝑡𝑓∗ = 𝜖𝑓𝜖𝑓 , 1 𝔼𝑡 ∑ 𝜃𝑝𝑚∞𝑚-0 𝑄𝑡0𝑡+𝑚𝑃𝑡+𝑚𝜖𝑓 𝑌𝑡+𝑚𝑓 𝑀𝐶𝑡+𝑚∑ 𝜃𝑝𝑚∞𝑚-0 𝑄𝑡0𝑡+𝑚𝑃𝑡+𝑚𝜖𝑓 𝑌𝑡+𝑚𝑓 –

𝜖𝑓𝜖𝑓,1 > 1
–

𝑌𝑡𝑖(𝑛) = 𝐴𝑡𝑖 𝐿𝑡𝑖 (𝑛) –

𝐴𝑡𝑖

max{𝑉𝑡+𝑚𝑖 |𝑚-0∞ 𝔼𝑡 ∑ 𝑄𝑡,𝑡+𝑚}𝑃𝑡+𝑚𝑖 𝑌𝑡+𝑚𝑖 , 𝑊𝑡+𝑚𝑖 𝐿𝑡+𝑚𝑖 (𝑛) , 𝑃𝑡𝜅𝑖𝑉𝑡+𝑚𝑖 (𝑛)∞
𝑚-0 ~𝑠. 𝑡. 𝑌𝑡+𝑚𝑖 (𝑘) = 𝐴𝑡+𝑚𝑖 𝐿𝑡+𝑚𝑖 (𝑘)𝐿𝑡+𝑚𝑖 = (1 , 𝑠𝑖)𝐿𝑡,1+𝑚𝑖 + 𝜆𝑡+𝑚𝑖 𝑉𝑡+𝑚𝑖



(𝐴𝑡+𝑚𝑖 𝑃𝑡+𝑚𝑖 , 𝑊𝑡+𝑚𝑖 )𝜆𝑡+𝑚𝑖 = 𝑃𝑡𝜅𝑖 –

𝜒𝑘, 𝑘 = 𝑓, 𝑖 𝑡 𝑉𝑡𝑘, 𝑘 = 𝑓, 𝑖
match’s value (with either type of firm) minus the value of unemployment. The value of a match 

𝛯𝑡𝑓 = 𝑊𝑡𝑓 + 𝔼𝑡𝑄𝑡{(1 , 𝑠𝑓)𝛯𝑡+1𝑓 + 𝑠𝑓𝛯𝑡+1𝑈 } –

𝛯𝑡𝑖 = 𝑊𝑡𝑖 + 𝔼𝑡𝑄𝑡{(1 , 𝑠𝑖)𝛯𝑡+1𝑓 + 𝑠𝑖𝛯𝑡+1𝑈 } –

𝑡 𝛯𝑡𝑈 𝑡 + 1
𝛯𝑡𝑈 = 𝑏𝑡 + 𝔼𝑡𝑄𝑡0𝑡+1{(1 , 𝑠𝑓)𝜆𝑡𝑓𝛯𝑡+1𝑓 + (1 , 𝑠𝑖)𝜆𝑡𝑖 𝛯𝑡+1𝑖 +                                                [1 , (1 , 𝑠𝑓)𝜆𝑡𝑓 , (1 , 𝑠𝑖)𝜆𝑡𝑖 ]𝛯𝑡+1𝑈 } –

𝑡 𝛶𝑡𝑘 𝑘 = 𝑖, 𝑓



𝛶𝑡𝑓 = 𝑃𝑡𝑓𝐴𝑡𝑓 , 𝑊𝑡𝑓∗(1 + 𝜏) + 𝔼𝑡𝑄𝑡{(1 , 𝑠𝑓)𝛶𝑡+1𝑓 | –

𝛶𝑡𝑖 = 𝑃𝑡𝑖𝐴𝑡𝑖 , 𝑊𝑡𝑖 + 𝔼𝑡𝑄𝑡{(1 , 𝑠𝑖)𝛶𝑡+1𝑖 | –

𝑊𝑡𝑓∗ ≡ arg max |(𝛯𝑡𝑓 , 𝛯𝑡𝑈)𝜒𝑓(𝛶𝑡𝑓)1,𝜒𝑓~𝑊𝑡𝑖 ≡ arg max |(𝛯𝑡𝑖 , 𝛯𝑡𝑈)𝜒𝑖(𝛶𝑡𝑖)1,𝜒𝑖~

𝑊𝑡𝑓∗ = 𝜒𝑓[𝑃𝑡𝑓𝐴𝑡𝑓 + 𝑃𝑡𝜅𝑓𝜃𝑡𝑓] + (1 , 𝜒𝑓) [ 𝜒𝑖1 , 𝜒𝑖 𝑃𝑡𝜅𝑖𝜃𝑡𝑖\ –

𝑊𝑡𝑖 = 𝜒𝑖[𝑃𝑡𝑖𝐴𝑖 + 𝑃𝑡𝜅𝑖𝜃𝑡𝑖] + (1 , 𝜒𝑖) [ 𝜒𝑓1 , 𝜒𝑓 𝑃𝑡𝜅𝑓𝜃𝑡𝑓\ –

𝜃𝑤 ∈ }0,1~𝑊𝑡𝑓∗

𝑊𝑡𝑓 = [𝜃𝑤𝑊𝑡,1𝑓 1,𝜖𝑤 + (1 , 𝜃𝑤)𝑊𝑡𝑓∗1,𝜖𝑤\ 11,𝜖𝑤 –



𝑖𝑡 = (𝛱𝑡�̃�)𝜙𝑃(𝑌�̂�)𝜙𝑌 –

𝑖𝑡 𝛱𝑡�̃� 𝑌�̂�𝜙𝑘 for 𝑘 ∈ {𝑃, 𝑌|

Market Clearing and Government’s Budget Constraint
The goods market clearing requires that each sector’s output equals the consumption goods 

𝑌𝑡𝑓 = 𝐶𝑡𝑓 + 𝜅𝑓𝑉𝑡𝑓 –

𝑌𝑡𝑖 = 𝐶𝑡𝑖 + 𝜅𝑖𝑉𝑡𝑖 –

Yt = 𝑌𝑡𝑓 + 𝑌𝑡𝑖 –

𝑏𝑡𝑈𝑡 = 𝜏𝑊𝑡𝑓𝐿𝑡𝑓 –



𝐴𝑡𝑘 = 𝜌𝑎𝐴𝑡,1𝑘 + 𝜖𝑎  𝑘 = 𝑓, 𝑖 –

𝜌𝑎 ∈ }0,1~ 𝜖𝑎(0, 𝜎𝑎2) 𝜎𝑎2 > 0 𝜖𝑎

{𝐵0, 𝐿0𝑓 , 𝐿0𝑖 | 𝑎𝑡{𝑃𝑡, 𝑃𝑡𝑖 , 𝑃𝑡𝑓 , 𝑊𝑡𝑖 , 𝑊𝑡𝑓 , 𝑖𝑡| {𝑈𝑡, 𝐿𝑡𝑖 , 𝐿𝑡𝑓 , 𝐶𝑡, 𝐶𝑡𝑖 , 𝐶𝑡𝑓 , 𝑌𝑡, 𝑌𝑡𝑖 , 𝑌𝑡𝑓 , 𝜃𝑡𝑓 ,𝜃𝑡𝑖 , 𝑉𝑡𝑖, 𝑉𝑡𝑓 , 𝑏𝑡| 𝑡 ≥

𝜎 𝛽
𝜓 𝑠𝑓 𝑠𝑖



𝜏

𝜒𝑓 𝜒𝑖 𝜔𝜀𝑓 𝑊𝑓𝑊𝑖
𝑌𝑖𝑌𝑓

𝜅𝑓 𝜅𝑖 𝜃𝑝𝜃𝑤 𝜖𝐴



𝜎𝛽𝜓𝑠𝑓𝑠𝑖𝜏𝜀𝑐𝐴𝑓𝐴𝑖𝜌𝑎

𝜒𝑓𝜒𝑖𝜔𝜀𝑓

𝜅𝑓𝜅𝑖𝜃𝑝𝜃𝑤𝜖𝐴



Table 5 presents the model’s second moments and compares them with those 

𝜎(𝑌𝑓)𝜎(𝐶𝑓)/𝜎(𝑌𝑓)𝜎(𝐿)/𝜎(𝑌𝑓)𝜎(𝑈)/𝜎(𝑌𝑓)𝜎(𝐿𝑓)/𝜎(𝐿𝑖)𝜎(𝑊𝑓)/𝜎(𝑊𝑖)𝐶𝑜𝑟𝑟(𝑌𝑖 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐶𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑖 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑈, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑖 , 𝑌𝑓)







𝜎(𝑌𝑓)𝜎(𝐶𝑓)/𝜎(𝑌𝑓)𝜎(𝐿)/𝜎(𝑌𝑓)𝜎(𝑈)/𝜎(𝑌𝑓)𝜎(𝐿𝑓)/𝜎(𝐿𝑖)𝜎(𝑊𝑓)/𝜎(𝑊𝑖)𝐶𝑜𝑟𝑟(𝑌𝑖, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐶𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑖 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑈, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑖 , 𝑌𝑓)



the main results of the model are robust to changes in the shock’s pass





𝜒𝑓 = 0.4𝜒𝑖 = 0.4 𝜒𝑓 = 0.6𝜒𝑓 = 0.4𝜎(𝑌𝑓)𝜎(𝐶𝑓)/𝜎(𝑌𝑓)𝜎(𝐿)/𝜎(𝑌𝑓)𝜎(𝑈)/𝜎(𝑌𝑓)𝜎(𝐿𝑓)/𝜎(𝐿𝑖)𝜎(𝑊𝑓)/𝜎(𝑊𝑖)𝐶𝑜𝑟𝑟(𝑌𝑖, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐶𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝐿𝑖 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑈, 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑓 , 𝑌𝑓)𝐶𝑜𝑟𝑟(𝑊𝑖 , 𝑌𝑓)









–

–



–

–

–

–

–

–

–



—

–

–

–



The data used in chapters 3.2 Employment Aggregates and 3.3 Wages come from INEGI’s 

using the variable for firm’s size (EMPLE7C). To get the nominal hourly 

https://www.inegi.org.mx/programas/enoe/15ymas/#Microdatos
https://www.inegi.org.mx/contenidos/programas/enoe/15ymas/doc/recons_var_15ymas.pdf


nominal mean wages it is necessary to use the survey’s expansion factor (FAC). 

𝜆

INEGI’s Banco de Información Económica

https://www.inegi.org.mx/contenidos/programas/enoe/15ymas/doc/fd_c_bas_amp_15ymas.pdf
https://www.inegi.org.mx/app/indicadores/?tm=0#divFV628194


𝜃𝑓 = 𝑉𝑓𝑈𝜃𝑖 = 𝑉𝑖𝑈𝑠𝑓𝐿𝑓 = 𝜆𝑓𝑉𝑓𝑠𝑖𝐿𝑖 = 𝜆𝑖𝑉𝑖𝑈 + 𝐿𝑓 + 𝐿𝑖 = 1𝐴𝑖 𝑃𝑖𝑃 , 𝑊𝑖𝑃 = 𝜅𝑖𝜃𝑖𝜓𝑄 = 𝛽𝑐𝑓 = 𝜔 ]𝑃𝑓𝑃 ^𝜀𝑐 𝐶
𝑐𝑖 = (1 , 𝜔) ]𝑃𝑖𝑃 ^𝜀𝑐 𝐶
𝑃 = [𝜔𝑃𝑓1,𝜀𝑐 + (1 , 𝜔)𝑃𝑖1,𝜀\ 11,𝜀𝑐𝑌𝑓 = 𝐴𝑓𝐿𝑓𝑌𝑖 = 𝐴𝑖𝐿𝑖𝑃𝑓 = 𝜖𝑓𝜖𝑓 , 1 𝑀𝐶
𝑊𝑓 = 𝜒𝑓}𝑃𝑓𝐴𝑓 + 𝑃𝜅𝑓𝜃𝑓~ + (1 , 𝜒𝑓) [ 𝜒𝑖1 , 𝜒𝑖 𝑃𝜅𝑖𝜃𝑖\
𝑊𝑖 = 𝜒𝑖[𝑃𝑖𝐴𝑖 + 𝑃𝜅𝑖𝜃𝑖] + (1 , 𝜒𝑖) [ 𝜒𝑓1 , 𝜒𝑓 𝑃𝜅𝑓𝜃𝑓\𝑌𝑓 = 𝐶𝑓 + 𝑃𝜅𝑓𝑉𝑓𝑌𝑖 = 𝐶𝑖 + 𝑃𝜅𝑖𝑉𝑖 𝑃{𝑄, 𝑈, 𝐿𝑖 , 𝐿𝑓 , 𝑊𝑖 , 𝑊𝑓 , 𝑃𝑓 , 𝑃𝑖, 𝐶, 𝐶𝑖 , 𝐶𝑓 , 𝑌𝑓 , 𝑌𝑖 , 𝜃𝑓 , 𝜃𝑖 , 𝑉𝑖 , 𝑉𝑓|



𝑥�̃� = 𝑥𝑡 , 𝑥𝑥𝑥 𝑥𝑡 𝑥�̃� 𝑥𝑡

𝑌𝑡�̃� = (1 , 𝜅𝑓𝑉𝑓𝑌𝑓 ) 𝑐𝑡�̃� + 𝜅𝑓𝑉𝑓𝑌𝑓 [𝜃𝑡�̃� + 𝑈�̃�\

𝑌𝑡�̂� = (1 , 𝜅𝑖𝑉𝑖𝑌𝑖 ) 𝑐𝑡�̂� + 𝜅𝑖𝑉𝑖𝑌𝑖 [𝜃𝑡�̂� + 𝑈�̃�]

𝐿𝑡�̃� = (1 , 𝑠𝑓)𝐿𝑡,1�̄� + 𝑠𝑓 (𝑈𝑡,1̄ + (1 , 𝜓)𝜃𝑡�̃�)𝐿𝑡�̂� = (1 , 𝑠𝑖)𝐿𝑡,1�̄� + 𝑠𝑖(𝑈𝑡,1̄ + (1 , 𝜓)𝜃𝑡�̂�)
𝐿𝑓𝐿𝑡�̃� + 𝐿𝑖𝐿𝑡�̂� + 𝑈𝑈�̃� = 0



𝐶�̂� = 𝔼𝑡𝐶𝑡+1̄ , 1𝜎 }𝑖�̃� , 𝔼𝑡𝜋𝑡+1̅~
𝜋𝑡 = log (𝑃𝑡+1𝑃𝑡 )

𝑐𝑡�̃� = 𝜀𝑐 (𝑃�̂� , 𝑃𝑡�̃�) + 𝐶�̂�𝑐𝑡�̂� = 𝜀𝑐(𝑃�̂� , 𝑃𝑡�̂�) + 𝐶�̂�

𝜋�̄� = 𝜔 (𝑃𝑓𝑃 )1,𝜀𝑐 𝜋𝑡�̃� + (1 , 𝜔 (𝑃𝑓𝑃 )1,𝜀𝑐) 𝜋𝑡�̃�

𝑌𝑡�̂� = 𝐿𝑡�̂�𝑌𝑡�̃� = 𝐿𝑡�̃�

𝜋𝑡�̃� = 𝛽�̂�𝑡+1𝑓 + (1 , 𝜃𝑝)(1 , 𝜃𝑝𝛽)𝜃𝑝 (𝑊𝑡�̃�(1 + 𝜏) + 𝜅𝑓𝜓𝜃�̃� , 𝑎�̃�)
linearzation of the informal firm’s optimality condition yields:

𝜃𝑡�̂� = 1𝜓 ] 𝑃𝑖𝜃𝑖𝜓 𝑃𝑡�̂� , 𝑊𝑖𝜃𝑖𝜓 𝑊𝑡�̃�^

𝑊𝑡�̃� = 𝜒𝑖 ( 𝑃𝑖𝑊𝑖 (𝑃𝑡�̂� + 𝑎�̃�) + 𝜅𝑖𝜃𝑖𝑊𝑖 𝜃 �̂�) + (1 , 𝜒𝑖) ( 𝑏𝑊𝑖 𝑏�̂� + 𝜒𝑓1 , 𝜒𝑓 𝜅𝑓𝜃𝑓𝑊𝑖 𝜃�̃�)



𝑊𝑡�̃� = 𝜃𝑤𝑊𝑡,1�̄� + (1 , 𝜃𝑤) }𝜒𝑓 ( 𝑃𝑓𝑊𝑓 (𝑃�̃� + 𝑎�̃�)) + (1 , 𝜒𝑓) ( 𝑏𝑊𝑓 𝑏�̂� + 𝜒𝑖1 , 𝜒𝑖 𝜅𝑖𝜃𝑖𝑊𝑓 𝜃𝑡�̂�)�

𝑖�̃� = 𝜌𝑖𝑡,1̄ + (1 , 𝜌)(𝜙𝑝𝛱�̃�) + 𝜙𝑌(𝑌�̂�)

𝑏�̂� = 𝜏 (𝑊𝑡�̃� + 𝐿𝑡�̃�) , 𝑈�̃�



{𝑌𝑡�̃� , 𝑌𝑡�̂�, 𝐶𝑡�̃� , 𝐶𝑡�̂�, 𝐶�̂�, 𝐿𝑡�̃� , 𝐿𝑡�̂� , 𝑈�̃�, 𝜃𝑡�̃� , 𝜃𝑡�̂�, 𝑊𝑡�̃� , 𝑊𝑡�̃�, 𝑏�̂�  �̂�, 𝜋�̃� , 𝑃𝑡�̂�, 𝑖�̃�|
𝑌𝑡�̃� = (1 , 𝜅𝑓𝑉𝑓𝑌𝑓 ) 𝑐𝑡�̃� + 𝜅𝑓𝑉𝑓𝑌𝑓 [𝜃𝑡�̃� + 𝑈�̃�\
𝑌𝑡�̂� = (1 , 𝜅𝑖𝑉𝑖𝑌𝑖 ) 𝑐𝑡�̂� + 𝜅𝑖𝑉𝑖𝑌𝑖 [𝜃𝑡�̂� + 𝑈�̃�]𝐿𝑡�̃� = (1 , 𝑠𝑓)𝐿𝑡,1�̄� + 𝑠𝑓 (𝑈𝑡,1̄ + (1 , 𝜓)𝜃𝑡�̃�)𝐿𝑡�̂� = (1 , 𝑠𝑖)𝐿𝑡,1�̄� + 𝑠𝑖(𝑈𝑡,1̄ + (1 , 𝜓)𝜃𝑡�̂�)𝐿𝑓𝐿𝑡�̃� + 𝐿𝑖𝐿𝑡�̂� + 𝑈𝑈�̃� = 0𝐶�̂� = 𝔼𝑡𝐶𝑡+1̄ , 1𝜎 }𝑖�̃� , 𝔼𝑡𝜋𝑡+1̅~𝑐𝑡�̃� = 𝜀𝑐 (𝑃�̂� , 𝑃𝑡�̃�) + 𝐶�̂�𝑐𝑡�̂� = 𝜀𝑐(𝑃�̂� , 𝑃𝑡�̂�) + 𝐶�̂�𝜋�̄� = 𝜔 (𝑃𝑓𝑃 )1,𝜀𝑐 𝜋𝑡�̃� + (1 , 𝜔 (𝑃𝑓𝑃 )1,𝜀𝑐) 𝜋𝑡�̃�𝑌𝑡�̂� = 𝐿𝑡�̂�𝑌𝑡�̃� = 𝐿𝑡�̃�𝜋𝑡𝑓 = 𝛽𝜋𝑡+1�̄� + (1 , 𝜃𝑝)(1 , 𝜃𝑝𝛽)𝜃𝑝 (𝑊𝑡�̃�(1 + 𝜏) + 𝜅 �̃�𝜓𝜃𝑓 , 𝑎�̃�)
𝜃𝑡�̂� = 1𝜓 ] 𝑃𝑖𝜃𝑖𝜓 𝑃𝑡�̂� , 𝑊𝑖𝜃𝑖𝜓 𝑊𝑡�̃�^
𝑊𝑡�̃� = 𝜒𝑖 ( 𝑃𝑖𝑊𝑖 (𝑃𝑡�̂� + 𝑎�̃�) + 𝜅𝑖𝜃𝑖𝑊𝑖 𝜃 �̂�) + (1 , 𝜒𝑖) ( 𝑏𝑊𝑖 𝑏�̂� + 𝜒𝑓1 , 𝜒𝑓 𝜅𝑓𝜃𝑓𝑊𝑖 𝜃𝑡�̃�)
𝑊𝑡�̃� = 𝜃𝑤𝑊𝑡,1�̄� + (1 , 𝜃𝑤) }𝜒𝑓 ( 𝑃𝑓𝑊𝑓 (𝑃�̃� + 𝑎�̃�)) + (1 , 𝜒𝑓) ( 𝑏𝑊𝑓 𝑏�̂� + 𝜒𝑖1 , 𝜒𝑖 𝜅𝑖𝜃𝑖𝑊𝑓 𝜃𝑡�̂�)�𝑖�̃� = 𝜌𝑖𝑡,1̄ + (1 , 𝜌)(𝜙𝑝𝛱�̃�) + 𝜙𝑌(𝑌�̂�)𝑏�̂� = 𝜏 (𝑊𝑡�̃� + 𝐿𝑡�̃�) , 𝑈�̃�


