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A. Derivations for the ITC and the PLT problems 

A.1. Expression for 𝑽𝒕
𝑰𝑻𝑪 

For the ITC case we have:   

                𝑧𝑡
𝐼𝑇𝐶 =

𝜆

𝜅
(𝑦𝑡−1

𝐼𝑇𝐶 − 𝑦𝑡
𝐼𝑇𝐶),                                                                                    (A1)                                                              

 

                𝑦𝑡
𝐼𝑇𝐶 = η (𝑦𝑡−1

𝐼𝑇𝐶 −
𝜅

𝜆
𝜀𝑡),                                                                                      (A2)                                                         

(Equations (7) and (8) in the article). 

Using these equations we can show that: 

                                            𝐸𝑡(𝑧𝑡+𝑖
𝐼𝑇𝐶)2 = (

𝜆(1−η)

𝜅
)

2

𝐸𝑡(𝑦𝑡+𝑖−1
𝐼𝑇𝐶 )2 + 𝜂2𝜎2,                                                    (A3)    

                                               𝐸𝑡(𝑦𝑡+𝑖
𝐼𝑇𝐶)2 = 𝜂2𝐸𝑡(𝑦𝑡+𝑖−1

𝐼𝑇𝐶 )2 + (
η𝜅

𝜆
)

2

𝜎2.                                                       (A4)    

Using 𝑉𝑡
𝐼𝑇𝐶 = (𝑧𝑡

𝐼𝑇𝐶)2 + 𝜆(𝑦𝑡
𝐼𝑇𝐶)2 + 𝛽 ∑ 𝛽𝑖𝐸𝑡[(𝑧𝑡+𝑖+1

𝐼𝑇𝐶 )2 + 𝜆(𝑦𝑡+𝑖+1
𝐼𝑇𝐶 )2]∞

𝑖=0  and the above equations we obtain:  

                                                                       𝑉𝑡
𝐼𝑇𝐶 = (𝑧𝑡

𝐼𝑇𝐶)2 + 𝜆(𝑦𝑡
𝐼𝑇𝐶)2+                                                               (A5)                    

                                               𝛽 ∑ 𝛽𝑖 [((
𝜆(1−η)

𝜅
)

2

+ λ𝜂2) 𝐸𝑡(𝑦𝑡+𝑖
𝐼𝑇𝐶)2 + (

(η𝜅)2

𝜆
+ 𝜂2) 𝜎2]∞

𝑖=0 . 

Finally, from (A4) we know that 

                                                           𝐸𝑡(𝑦𝑡+𝑖
𝐼𝑇𝐶)2 = 𝜂2𝑖(𝑦𝑡

𝐼𝑇𝐶)2 + (
η𝜅

𝜆
)

2 1−𝜂2𝑖

1−𝜂2 𝜎2, 

then by substituting this equation into (A5) and after some algebra we obtain  

                                       (𝑧𝑡
𝐼𝑇𝐶)2 + 𝜆(𝑦𝑡

𝐼𝑇𝐶)2 +
[(1−2𝜂)𝛽𝜆+𝜅2+𝜆]𝜂2

(1−𝛽)(1−𝛽𝜂2)𝜆
𝛽𝜎2 +

[(1−2𝜂)𝜆+(𝜅2+𝜆)𝜂2]𝜆

(1−𝛽𝜂2)𝜅2 𝛽(𝑦𝑡
𝐼𝑇𝐶)2,                   (A6) 

(Equation (9) in the article). 

A.2.  Solution for the PLT problem 

For PLT, we can state the problem of the central bank as 

                                                                              𝑀𝑖𝑛𝑦𝑡
 𝐿𝑡

𝑃𝐿𝑇 + 𝛽𝐸𝑡𝑉𝑡+1
𝑃𝐿𝑇,                                                                (A7) 

(Equation (13) in the article). To obtain a solution we postulate functional forms1 for the law of motion of 𝑤𝑡  and the 

value function 𝑉𝑡+1
𝑃𝐿𝑇: 

                                                                                 𝑤𝑡 = 𝜙(𝑤𝑡−1 + 𝜀𝑡),                                                                  (A8)                                                      

                                                        
1 We use equation (A5), with only one coefficient 𝜙, just for the sake of simplicity. Instead, we could start by postulating an equation with 

potentially different coefficients for 𝑤𝑡−1 and 𝜀𝑡 and then we could show that the solution for both coefficients is equal (i.e. just one coefficient is 

required). 
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                                                                                 𝑉𝑡+1
𝑃𝐿𝑇 = 𝛿0 + 𝛿𝑤𝑤𝑡

2,                                                                   (A9)                                                      

these functional forms are later verified (and their coefficients 𝜙, 𝛿0, 𝛿𝑤 determined) when finding a final solution to 

the model. 

Remember the Phillips curve can be written as 

                                                                𝑤𝑡 − 𝑤𝑡−1 = 𝛽(𝐸𝑡𝑤𝑡+1 − 𝑤𝑡) + 𝜅𝑦𝑡 + 𝜀𝑡,                                              (A10)                                         

(Equation (11) in the article). 

Solving (A10) for 𝑤𝑡  yields 

                                                                               𝑤𝑡  =
𝑤𝑡−1+𝛽𝐸𝑡𝑤𝑡+1+κ𝑦𝑡+𝜀𝑡

1+𝛽
,                                                        (A11)                                               

and equation (A8) implies that  

                                                                                𝐸𝑡𝑤𝑡+1 =  𝜙2(𝑤𝑡−1 + 𝜀𝑡).                                                       (A12)                                                  

Using (A11) and (A12) and solving (A7) we can obtain the following expression: 

                                                                        𝑦𝑡
𝑃𝐿𝑇 = −

(1+𝛽𝛿𝑤)(1+𝛽𝜙2)𝜅

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
(𝑤𝑡−1 + 𝜀𝑡),                                        (A13)                                         

and substituting this result and (A12) into (A11): 

                                                                       𝑤𝑡 =
(1+𝛽)(1+𝛽𝜙2)𝜇

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
(𝑤𝑡−1 + 𝜀𝑡).                                                (A14)                                         

We can use equations (A9), (A11)-(A14) and the fact that 𝐸𝑡[𝑤𝑡−1𝜀𝑡] = 0 and 𝐸𝑡[𝜀𝑡
2] = 𝜎2 to find an expression for 

the value function 𝑉𝑡
𝑃𝐿𝑇: 

                                                                𝑉𝑡
𝑃𝐿𝑇 = 𝛽𝛿0 +

(1+𝛽𝛿𝑤)(1+𝛽𝜙2)
2

𝜇

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
(𝑤𝑡−1

2 + 𝜎2).                                       (A15)                                    

Comparing equations (A14) and (A15) with (A8) and (A9), we verify the functional forms postulated above and 

determine the value of the coefficients by solving the following system: 

                                                                              𝜙 =
(1+𝛽)(1+𝛽𝜙2)𝜇

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
,                                                              (A16)                                                      

                                                                             𝛿𝑤 =
(1+𝛽𝛿𝑤)(1+𝛽𝜙2)

2
𝜇

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
,                                                              (A17)                                                            

                                                                                   𝛿0 = 𝛽𝛿0 + 𝛿𝑤𝜎2.                                                                 (A18)                                                          

A.3. Expression for 𝑽𝒕
𝑰𝑻|𝑷𝑳𝑻

 

From equations (A13) and (A14) we can show that: 

                                                                𝐸𝑡(𝑧𝑡+𝑖
𝑃𝐿𝑇)2 = (1 − 𝜑1)2𝐸𝑡𝑤𝑡+𝑖−1

2 + 𝜑1
2𝜎2,                                              (A19)     
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                                                          𝐸𝑡(𝑦𝑡+𝑖
𝑃𝐿𝑇)2 = 𝜑2

2(𝐸𝑡𝑤𝑡+𝑖−1
2 + 𝜎2),                                                    (A20)    

where 𝜑1 ≡
(1+𝛽)(1+𝛽𝜙2)𝜇

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
 and 𝜑2 ≡

(1+𝛽𝛿𝑤)(1+𝛽𝜙2)𝜅

(1+𝛽𝛿𝑤)𝜅2+(1+𝛽)2𝜇
. 

Using 𝑉𝑡
𝐼𝑇|𝑃𝐿𝑇

= (𝑧𝑡
𝑃𝐿𝑇)2 + 𝜆(𝑦𝑡

𝑃𝐿𝑇)2 + 𝛽 ∑ 𝛽𝑖𝐸𝑡[(𝑧𝑡+𝑖+1
𝑃𝐿𝑇 )2 + 𝜆(𝑦𝑡+𝑖+1

𝑃𝐿𝑇 )2]∞
𝑖=0  and the above equations we obtain:  

                                                                         𝑉𝑡
𝐼𝑇|𝑃𝐿𝑇

= (𝑧𝑡
𝑃𝐿𝑇)2 + 𝜆(𝑦𝑡

𝑃𝐿𝑇)2 +                                                    (A21) 

                                                        𝛽 ∑ 𝛽𝑖[(1 − 𝜑1)2 + λ𝜑2
2]𝐸𝑡𝑤𝑡+𝑖−1

2 + (𝜑1
2 + λ𝜑2

2)𝜎2∞
𝑖=0 .  

Finally, from (A14) we can see that 

                                                                           𝐸𝑡𝑤𝑡+𝑖
2 = 𝜑1

2𝑖𝑤𝑡
2 + 𝜑1

2 1−𝜑1
2𝑖

1−𝜑1
2 𝜎2, 

then by substituting this equation into (A21) and after some algebra we obtain 

                                                     (𝑧𝑡
𝑃𝐿𝑇)2 + 𝜆(𝑦𝑡

𝑃𝐿𝑇)2 +
(1+𝛽(1−2𝜙))(1+𝛽𝜙2)

2
𝜙2𝜇2+𝜆𝜅2𝛿𝑤

2

(1−𝛽)(1−𝛽𝜙2)(1+𝛽𝜙2)2𝜇2 𝛽𝜎2 +                           (A22)                    

                                                                    
((1−𝜙)2(1+𝛽𝜙2)

2
𝜇2+𝜆𝜅2𝛿𝑤

2 )𝜅2𝛿𝑤
2

(1−𝛽𝜙2)(1+𝛽𝜙2)4𝜙2𝜇4 𝛽(𝑦𝑡
𝑃𝐿𝑇)2, 

(Equation (26) in the article). 
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B. Derivations for the IT’ and the PLT’ problems 

B.1. Solution for IT’ 

For the IT’ case, the central bank minimises 𝐿𝑡
𝐼𝑇′

= 𝜋𝑡
2 + μ𝑦𝑡

2 subject to  

                                                                𝜋𝑡 − 𝛾𝜋𝑡−1 = 𝛽 (𝐸𝑡𝜋𝑡+1 − 𝛾𝜋𝑡  ) + 𝜅𝑦𝑡 + 𝜀𝑡.                                        (B1)                    

To solve this problem we postulate 

                   𝜋𝑡
𝐼𝑇′

= 𝜓1
𝐼𝑇′

𝜋𝑡−1
𝐼𝑇′

+ 𝜓2
𝐼𝑇′

𝜀𝑡, 

for inflation, and 𝑉𝑡+1
𝐼𝑇′

= 𝛿0
𝐼𝑇′

+ 𝛿𝜋
𝐼𝑇′

𝜋𝑡
2 for the value function. Then following a similar procedure to that described 

in Appendix A.2. we find that the relevant coefficients in the postulated forms can be determined using the following 

system: 

                                        𝜗1
𝐼𝑇′

≡
1

1+𝛽(𝛾−𝜓1
𝐼𝑇′

)
,        (B2)                     𝜗2

𝐼𝑇′
≡ 𝜅(𝜗1

𝐼𝑇′
)²(1 + 𝛽𝛾𝛿𝜋

𝐼𝑇′
),      (B3)          

                                    𝜓1
𝐼𝑇′

= 𝜗1
𝐼𝑇′

(𝛾 + 𝜅𝜓3
𝐼𝑇′

),   (B4)                              𝜓2
𝐼𝑇′

= 𝜓1
𝐼𝑇′

/ 𝛾,                    (B5)            

                                         𝜓3
𝐼𝑇′

= −
𝛾𝜗2

𝐼𝑇′

𝑘𝜗2
𝐼𝑇′

+𝛾𝜇
,        (B6)                              𝜓4

𝐼𝑇′
= 𝜓3

𝐼𝑇′
/ 𝛾,                    (B7)            

                                             𝛿𝜋
𝐼𝑇′

= (𝜓1
𝐼𝑇′

)
2

(1 + 𝛽𝛿𝜋
𝐼𝑇′

) + 𝜇(𝜓3
𝐼𝑇′

)
2
,                                 (B8)           

where the first two equations correspond to definitions we have used to collect some parameters. 

Solving the system for each particular set of parameter values we can approximate 𝑉𝑡
𝐼𝑇|𝐼𝑇′

≡ ∑ 𝛽𝑖𝐸𝑡 [(𝜋𝑡+𝑖
𝐼𝑇′

−∞
𝑖=0

𝛾𝜋𝑡+𝑖−1
𝐼𝑇′

)
2

+ 𝜆(𝑦𝑡+𝑖
𝐼𝑇′

)
2

] by calculating this sum for a large number of periods (5000) and taking into account that  

                                                           𝐸𝑡(𝜋𝑡+𝑖
𝐼𝑇′

)
2

= (𝜓1
𝐼𝑇′

)
2

𝐸𝑡(𝜋𝑡+𝑖−1
𝐼𝑇′

)
2

+ (𝜓2
𝐼𝑇′

)
2

𝜎2,                                             (B9)                            

                                                           𝐸𝑡(𝑦𝑡+𝑖
𝐼𝑇′

)
2

= (𝜓3
𝐼𝑇′

)
2

𝐸𝑡(𝜋𝑡+𝑖−1
𝐼𝑇′

)
2

+ (𝜓4
𝐼𝑇′

)
2

𝜎2,                                           (B10)                            

                                                                    𝐸𝑡(𝜋𝑡+𝑖
𝐼𝑇′

𝜋𝑡+𝑖−1
𝐼𝑇′

) = 𝜓1
𝐼𝑇′

𝐸𝑡(𝜋𝑡+𝑖−1
𝐼𝑇′

)
2
.                                                    (B11)                                 

B.2. Solution for PLT’ 

For the PLT’ case, the central bank minimises 𝐿𝑡
𝑃𝐿𝑇′

= 𝑝𝑡
2 + 𝜇𝑦𝑡

2 subject to the Phillips curve which can be rewritten 

as 

                                        𝑝𝑡 − 𝑝𝑡−1 − 𝛾(𝑝𝑡−1 − 𝑝𝑡−2) = 𝛽 [𝐸𝑡(𝑝𝑡+1 − 𝑝𝑡) − 𝛾(𝑝𝑡 − 𝑝𝑡−1)] + 𝜅𝑦𝑡 + 𝜀𝑡.              (B12)          

To solve this problem we postulate functional forms 

         𝑝𝑡
𝑃𝐿𝑇′

= 𝜓1
𝑃𝐿𝑇′

𝑝𝑡−1
𝑃𝐿𝑇′

+ 𝜓2
𝑃𝐿𝑇′

𝑝𝑡−2
𝑃𝐿𝑇′

+ 𝜓3
𝑃𝐿𝑇′

𝜀𝑡, 
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for the price level, and 𝑉𝑡+1
𝑃𝐿𝑇′

= 𝛿𝑡−1
𝑃𝐿𝑇′

+ 𝛿1
𝑃𝐿𝑇′

𝑝𝑡𝑝𝑡−1 + 𝛿2
𝑃𝐿𝑇′

𝑝𝑡
2  for the value function. Then following a similar 

procedure to that described in Appendix A.2. we find that the relevant coefficients in the postulated forms can be 

determined using the following system: 

                                                                            𝜗1
𝑃𝐿𝑇′

≡
1

1+𝛽(1+𝛾−𝜓1
𝑃𝐿𝑇′

)
,                                                               (B13)             

                                                                    𝜗2
𝑃𝐿𝑇′

≡ 𝜅𝛾(𝜗1
𝑃𝐿𝑇′

)²(1 + 𝛽𝛾𝛿2
𝑃𝐿𝑇′

),                                                     (B14)                                            

                                                                        𝜗3
𝑃𝐿𝑇′

≡ 1 + 𝛾 + 𝛽(𝜓2
𝑃𝐿𝑇′

+ 𝛾),                                                      (B15)                                                 

                                                                 𝜓1
𝑃𝐿𝑇′

=
𝛾𝜗1

𝑃𝐿𝑇′
(𝜇𝜗3

𝑃𝐿𝑇′
−

𝛽𝜅2𝜗1
𝑃𝐿𝑇′

𝛿1
𝑃𝐿𝑇′

2
)

𝑘𝜗2
𝑃𝐿𝑇′

+𝛾𝜇
,                                                    (B16)                                            

                                                                                 𝜓2
𝑃𝐿𝑇′

= −
𝛾2𝜇𝜗1

𝑃𝐿𝑇′

𝑘𝜗2
𝑃𝐿𝑇′

+𝛾𝜇
,                                                              (B17)                                                                 

                                                                                  𝜓3
𝑃𝐿𝑇′

= −𝜓2
𝑃𝐿𝑇′

/ 𝛾,                                                               (B18)                                                      

                                                                       𝜓4
𝑃𝐿𝑇′

= −
𝜗2

𝑃𝐿𝑇′
𝜗3

𝑃𝐿𝑇′
+

𝛽𝜅2𝛾𝜗1
𝑃𝐿𝑇′

𝛿1
𝑃𝐿𝑇′

2

𝑘𝜗2
𝑃𝐿𝑇′

+𝛾𝜇
,                                                (B19)                                             

                                                                                   𝜓5
𝑃𝐿𝑇′

=
𝛾𝜗2

𝑃𝐿𝑇′

𝑘𝜗2
𝑃𝐿𝑇′

+𝛾𝜇
,                                                                (B20)                                                                         

                                                                                   𝜓6
𝑃𝐿𝑇′

= −𝜓5
𝑃𝐿𝑇′

/ 𝛾,                                                              (B21)                                                        

                                                     𝛿1
𝑃𝐿𝑇′

= (𝜓1
𝑃𝐿𝑇′

)
2

(1 + 𝛽𝛿2
𝑃𝐿𝑇′

) + 𝛽𝜓1
𝑃𝐿𝑇′

𝛿1
𝑃𝐿𝑇′

+ 𝜇(𝜓4
𝑃𝐿𝑇′

)
2
,                          (B22)                           

                                                  𝛿2
𝑃𝐿𝑇′

= 2𝜓1
𝑃𝐿𝑇′

𝜓2
𝑃𝐿𝑇′

(1 + 𝛽𝛿2
𝑃𝐿𝑇′

) + 𝛽𝜓2
𝑃𝐿𝑇′

𝛿2
𝑃𝐿𝑇′

−
2𝛾𝜇𝜓4

𝑃𝐿𝑇′

𝑘𝜗2
𝑃𝐿𝑇′

+𝛾𝜇
,                        (B23)                        

where the first three equations correspond to definitions we have used to collect some parameters. 

Solving the system for each particular set of parameter values we can approximate 𝑉𝑡
𝐼𝑇|𝑃𝐿𝑇′

≡ ∑ 𝛽𝑖𝐸𝑡 [(𝜋𝑡+𝑖
𝑃𝐿𝑇′

−∞
𝑖=0

𝛾𝜋𝑡+𝑖−1
𝑃𝐿𝑇′

)
2

+ 𝜆(𝑦𝑡+𝑖
𝑃𝐿𝑇′

)
2

] by calculating this sum for a large number of periods (5000) and taking into account that 

𝜋𝑡+𝑖
𝑃𝐿𝑇′

≡ 𝑝𝑡+𝑖
𝑃𝐿𝑇′

− 𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

 and  

                                                            𝐸𝑡(𝑝𝑡+𝑖
𝑃𝐿𝑇′

)
2

= (𝜓1
𝑃𝐿𝑇′

)
2

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

)
2

+ 2𝜓1
𝑃𝐿𝑇′

+                                        (B24) 

                                                     𝜓2
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

)(𝜓2
𝑃𝐿𝑇′

)
2

𝐸𝑡(𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

)
2

+ (𝜓3
𝑃𝐿𝑇′

)
2

𝜎2,     

                                                                      𝐸𝑡(𝑦𝑡+𝑖
𝑃𝐿𝑇′

)
2

= (𝜓4
𝑃𝐿𝑇′

)
2

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

)
2

+                                               (B25) 

                                                  2𝜓4
𝑃𝐿𝑇′

𝜓5
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

) + (𝜓5
𝑃𝐿𝑇′

)
2

𝐸𝑡(𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

)
2

+ (𝜓6
𝑃𝐿𝑇′

)
2

𝜎2,   
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                                                    𝐸𝑡(𝑝𝑡+𝑖
𝑃𝐿𝑇′

𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

) = 𝜓1
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

)
2

+ 𝜓2
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

),                      (B26) 

                                                    𝐸𝑡(𝑝𝑡+𝑖
𝑃𝐿𝑇′

𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

) = 𝜓1
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−1
𝑃𝐿𝑇′

𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

) + 𝜓2
𝑃𝐿𝑇′

𝐸𝑡(𝑝𝑡+𝑖−2
𝑃𝐿𝑇′

)
2
.                      (B27)                     


