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0.550-0.680
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District-level solution from joint optimization

B 02060220

0.220-0.550

Lower bound binding
Below baseline
Above baseline

Capital-Focused

(Status quo uniform baseline)

Budget reallocation, AB; (%)

<-40%

—40% ~ —10%
-10% ~ +10%
+10% ~ +40%

> +40%

Decrease
Decrease
Near status quo
Increase

Large increase

* Change firom 2019 allocation

Binding constraint (a; *)

Y dope = dmin = 0.206

Jongno-gu, Jung-gu, Geumcheon-gu

* Districts where the optimal share reaches the

historical lower bound a_min = 0.206.
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    최희도 1


    임 철 희  2 †


    log ⁡   (  B u d g e  t  i t ) =  𝜋 0 +  𝜋 1 ·  Z  i t +    𝛿 ′  X  i t +    𝜇 i +    𝜆 t +    u  i t   ;    Z  i t =   P o p u l a t i o  n  i , t − 1


   Y  i t =   𝛼   +   𝛽 ·     log ⁡   (  B u d g e  t  i t ) ^ +    𝛿 ′  X  i t +    𝜇 i +    𝜆 t +    𝜀  i t


   Z  i t


    TE i =  𝛽 1 +  𝛽 2 ×   GreenSpace i


    TE i  (   𝛼 i ) =  𝛽  base +  𝛼 i    𝛽  diff


  +    𝛽 2     GreenSpace i


    Benefit t = VSL ×


     (  1 + GDPgrowth ) t ×   LivesSaved t


    Mortality  i t = 𝛼 + 𝛽       ln ⁡  (  Spending ) ^  i t +  𝜹 ′   Controls  i t +  𝜇 i +  𝜆 t +  𝜀  i t


    Mortality  i t = 𝛼 +  𝛽 1       ln ⁡  (  Spending ) ^  i t +  𝛽 2       ( ln ⁡  (  Spending ) × GreenSpace ) ^  i t +  𝛽 3     GreenSpace i +  𝜹 ′   Controls  i t +  𝜇 i +  𝜆 t +  𝜀  i t


    𝜕     Mortality  i t  𝜕   ln ⁡  (  Spending )     →     TE i =  𝛽 1 +  𝛽 2 ×   GreenSpace i


   𝛽 1  


    Mortality  i t   = 𝛼 +  𝛽  base ⋅ ln ⁡    (  Spending )  i t +  𝛽  diff ⋅    [  ln ⁡  (  Spending ) ×   CapitalShare t ]  i t +  𝜹 ′   Controls  i t +  𝜇 i +  𝜆 t +  𝜀  i t


    Mortality  i t = 𝛼 +  ∑  k = 0 K   𝛽 k  cap ⋅   Capital  i , t − k +  𝛽  op ⋅   Operational  i t +  𝜹 ′   Controls  i t +  𝜇 i +  𝜆 t +  𝜀  i t


  ln ⁡    (  Mortality )  i t = 𝛼 − 𝛾 ⋅ ln ⁡    (  CapitalStock )  i t +  𝜹 ′   Controls  i t +  𝜇 i +  𝜆 t +  𝜀  i t                                                            𝛽  cap =  𝛽  base +  𝛽  diff


   𝛽  c a p =


   𝛽  o p =


   𝛽  a v g =


   𝛾 ^ =


   𝛽  b a s e


   𝛽  d i f f


   𝛽  c a p


     𝛽  c a p   𝛽  b a s e


   𝛽  a v g  (  ᾱ = . 328 )


  A T E


  S W − F ₁   /   F ₂


  N


    TE i  (   𝛼 i ) =  𝛽  base +  𝛼 i    𝛽  diff +  𝛽 2 ⋅   GreenSpace  i , std


    m i n   B i ,  𝛼 i    ∑  i = 1  25    TE i  (   𝛼 i ) ⋅  B i 𝛾   s.t.    ∑  i = 1  25   B i =  B ˉ ,     B i ≥  B i  min ,     𝛼  min ≤  𝛼 i ≤  𝛼    max ⁡ , i


    TE i  (   𝛼 i ) =  𝛽  base +  𝛼 i    𝛽  diff +  𝛽 2 ⋅   GreenSpace  i , std


    m i n   B i ,  𝛼 i    ∑  i = 1  25    TE i  (   𝛼 i ) ⋅  B i 𝛾   s.t.    ∑  i = 1  25   B i =  B ˉ ,     B i ≥  B i  min ,     𝛼  min ≤  𝛼 i ≤  𝛼    max ⁡ , i


    Benefit t = V S L ⋅    (  1 +  g  GDP ) t ⋅ Δ  L t


  BCR =    ∑  t = 1  20    Benefit t /    (  1 + r ) t   ∑  t = 1  20    Cost t /    (  1 + r ) t

