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ה  ⌐≈™≡ 

1. ⁮ χ ☿ρṁ σ―Π  

 ᾁ χ ☿ρ  

♩ꜝⱨ ⁸ ─ ─ ⌐ ∆╢ ⅜ ─ ⁸⌂╠

┘⌐⁸ ─ ⌐≈™≡ ⅛╠ ⇔⁸ ⌐ ∆╢⁹ 

 

 

 ⁮ χṁ σ―Π  

≢│⁸2017 ⌐꜠☺ꜞ◄fi☻─ ⌐ ∆╢ ╩

⇔⁸2018 6 ⌐₈ ₉╩╙√╠∆ ⌐≈™≡─

₈2018 6 ₉≤ ∆╢ ╩ ⇔√⁹ 

╕√ ≢│⁸2023 3 ⌐₈ ₉

₈2023 3 ₉≤ ∆╢ ╩ ⇔√⁹ 

│ ─ ╩ ≤⇔≡⁸╟╡ ⌂ ╩ ⇔⁸ ╛♃כ♦─

╩ ™≡ ⇔√⁹ 
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2. ᵲχὓ ὓχ   

 ᾁ χ Ὧχᵵ   

(1)  ─  

Ɫ◙כ♪ ─₈ ₉₈ ₉⌐╟╢ ╩ SCGE ⸗

♦ꜟ≢ ∆╢⁹ 

ה ≤  

ה Ɫ◙כ♪ ⌐╟╢₈ ₉╩  ⁹╢∆≥♃כ♦

⌂⅔⁸ ⌐≈™≡│₈ ₉₈ ♩ꜝⱨ₉╩ ≤⇔√⁹ 

₈2018ה 6 ₉≤─ ™  

 ─  

 Ⱡ♇♩꞉כ◒ ─ ⅎ  

 ─ ─  

─ ─ ≤ ─ ╩ ⸗♦ꜟ╩

™≡╟╡ ⌐ ∆╢≤ ⌐⁸ ▬fi♃כ⅛╠─

╩   

 ꜞ◌Ᵽꜞכ◌כⱩ ⌐ ≠ↄꜞ◌Ᵽꜞכ◌כⱩ

≢⌂ↄ⁸ ⌐ ≠ↄꜞ◌Ᵽꜞכ◌כⱩ╩  

 

  

 2- 1 ─ ⱨ꜡כ  

ṕ2020 Ṗ

IC ( )

ṕ Ṗ

ṕ 6 1 1 Ṗ
IC ( )

ṕ Ṗ
ṕ Ṗ

Ḳ IC
Ḳ IC

ṕ Ṗ

ṕ 6 1 1 Ṗ
IC ( )

ṕ Ṗ
ṕ Ṗ

ṕ Ṗ
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(2)  SCGE ЯДиχ  

fiכ♂  │⁸ 207 √∞⇔⁸ ╩ ↄ ⁹  

 ⅔╟┘ ─ │⁸ ⁸ ─ ⁸◘ⱪꜝ▬♅▼כfi

─ ⌐╟╡ ⁹  

 ─ ⌐ ↕╣≡™╢ ≢ ↕╣√ ╩ ∆╢⁹  

 ⌐│ ─ ⅜ ⇔⁸∕╣∙╣⌐ ⅜№╢⁹  

 ⌐│ 1 ≈─ ⅜ ∆╢⁹  

 │ ⅛╠ ↕╣╢ ה ⁸ ─ ─ ╩

⇔≡ ╩ ∆╢⁹  

 │ ⌐ ⇔≡ ה ╩ ⇔⁸ ≤⇔≡ ╩ ↑ ╡⁸∕

─ ╩╙≤⌐ ╩ ℮⁹  

 │ Ice-berg ╩ ∆╢⁹  

 │ ≢ ∂≡™╢⅜⁸ │ ⌐ ⅛╠─

╩ ⁹  

   

(3)  ∞ ᵲ 

≤│⁸ ≤ ╩ ╦∑√ ─ ─ ≢№╢⁹ │ ⁹

─ ⁹ ⌂⅔⁸ ⌐╟╢ ∆╢ │⁸₈ ₉ ≤

∆╢⁹ 

│⁸ ⌐ ≠™≡⁸ ⇔√⁹∆⌂╦∟⁸2015 ⌐⅔↑╢ GDP 

⌐ ∆╢ ∆⌂╦∟⁸ ≤ ─ │ 10.6 ≢№∫√↓

≤⅛╠⁸↓─ ⌐ ╩ ↑ ╦∑╢↓≤≢ ⇔√⁹ 

╕√⁸ ╩ ∏╢↓≤⌐╟╡ ⅜ ↕╣╢≤⁸↓─ │ ⇔⁸

─ ─ │ ∆╢↓≤≤⌂╢⅜⁸∕╣╩₈ ₉

≤ ∆╢⁹ 
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 SCGEsἋḧ ᴂ ԁ ỡ”ˣЯДиχᵵ   

2.2.1.  ЯДиχᵵ   

─ │⁸ ⱨ꜡כ ≤ ☻♩♇◒ ─ ⅝ↄ 2 

≈⌐ ↑╢↓≤⅜≢⅝╢⁹ │⁸ ≢─ ⌐╟╡⁸ ─ ╛

ה ┼─ ⅜ ↕╣⁸ ┼ ∆╢↓≤≢ ⌐ ╓∆ ≢№╡⁸

⁸ ⌐╟╡ ↕╣╢⁹ ⁸ │⁸ ─ ⅜ ↕

╣√ ⌐⁸ ⅜ ↕╣⁸∕╣⌐ ™ ⅜ ∆╢↓≤≢ ∆╢

≢№╡⁸ ≢ ↕╣╢ │⁸↓─ ⌐ ∆╢⁹  

≢│⁸☻♩♇◒ ─℮∟ ╩ ≤∆╢

Spatial Computable General Equilibrium ⁸SCGE ⸗♦ꜟ╩ ™≡⁸₈

₉₈ ₉⌐╟╢ ╩ ∆╢⁹SCGE ⸗♦ꜟ│⁸ ┼─

╩╟╡ ⅛ↄ ⅎ╢↓≤⅜ ≢№╡⁸ ─ ⌐╟∫

≡⁸ ─ ╛ ⌐ ⇔⁸ ┼≥─ ─  

╩ ╓∆⅛╩ ⌐ ≢⅝╢ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ≢№╢⁹  

  

 2 - 2  ᶊᶧᶪ ╓ᶗᶍ☼ ᶇ SCGE Ḫḏḳᶆ ᵧᶪ   וֹ



 

1- 5 

SCGE ⌐╟╢ ─ ≢│⁸╕∏▬fiⱪ♇♩♦כ♃≤⇔≡ ⁸≥♃כ♦

GRP ─ ╩♃כ♦ ™╢⁹↓─ ╩♃כ♦ ◦♫ꜞ○≤⇔⁸

⌐╟╢ ⌐╟∫≡ ─ ╛ ₁ ─ ⅜ ⇔⁸

─ ⅜ ∆╢⁹∕─ ─ ⅜ ≤⇔≡ ↕╣╢⅜⁸∕╣╠

─ ╩ ⌐ ⇔⁸ ⌐≥─╟℮⌐ ⅜ ∆╢─⅛⁸∕⇔≡ ⇔√

│₈≥↓─ ∞╣⌐ ≥─ ₉ ∆╢─⅛╩ ∆╢⁹  

  

  

  2 - 3   SCGE Ḫḏḳᶊᶧᶪ ᶍוֹ ḝḵ  ᴻ
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≢─ SCGE ⸗♦ꜟ≢│⁸╕∏ ─ ⌐ ↕╣√ ╩ ⇔⁸∕

╣∙╣─ ⌐│▪◒♥▫ⱦ♥▫ⱬכ☻─ ⅔╟┘ ⅜ ⇔⁸∕╣∙╣

⅔╟┘ ╩ ∆╢⁹ ⌐ ⇔≡│⁸ ⁸ │

⌐ ↕╣≡⅔╡⁸ │ ≢ ∂≡™╢╙─≤ ∆╢⁹ ⌐⅔™≡│⁸

╩ ⇔⁸ ─ ⌐ ⇔≡│⁸Ice-berg ╩ ∆╢⁹⸗♦ꜟ─

│ ⌐ ∆ ╡≢№╢⁹  

  

 

 

 2 - 4   SCGE ⸗♦ꜟ─  

⌂⅔⁸ ⸗♦ꜟ≢│⁸ ─◘ⱨ▫♇◒☻≢ ╩ ∆╙─≤∆╢⁹  

  

ה  ╩ ∆◘ⱨ▫♇◒☻   Ὅɴ ρȟςȟỄȟὭȟỄȟὮȟỄȟέȟỄȟὍ 

ה  ╩ ∆◘ⱨ▫♇◒☻  ὓᶰρȟςȟỄȟάȟỄȟὲȟỄȟὓ  
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2.2.2.  ḼỘχ“ ЯДи  

i ⌐ ⇔⁸ m ╩ ∆╢ │⁸ ≤ ≢ ↕╣√ ⁸

ה ⌐╟╡ ↕╣╢ ╩ ™≡⁸ ⌐ ∆╟℮⌂

╩ ™≡ ╩ ∆╢⁹  

 

 

 2 - 5   SCGE ᶍ ᶍ  

 

⌐│⁸ ↔≤⌐ 1 ≈─ ⅜ ∆╢↓≤╩ ⇔⁸ i ⌐⅔™≡ m

╩ ∆╢ ─ ╩ Leontief ≢ ∆╢≤ ─╟℮⌐⌂╢⁹  

 

 

     1   

 

√∞⇔⁸  

ὣ   Ὥ ά─  

ὺ   Ὥ ά─  

ὼ   Ὥ─ ὲ⅛╠ ά┼─  

ὥ   Ὥ─ ὲ⅛╠ ά┼─ ─  

ὥ   Ὥ ά─  
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⌐⁸ ─ ⌐ ∆╢ │⁸  1 √╡─

≤⇔≡ ─╟℮⌐ ∆╢⁹↓↓≢ │⁸ ≤ ⌐≈™≡

⌐ ⇔≡ ╩ ⇔√◖Ⱪה♄◓ꜝ☻ ╩ ∆╢⁹  

 

           2  

 

 

√∞⇔⁸  

ύ  Ὥ─  

ὶ  ꜠fi♩ 

ὒ   Ὥ ά─  

ὑ   Ὥ ά─  

‌   Ὥ ά─ ─ Ɽꜝⱷכ♃ 

ὃ   Ὥ ά─ Ɽꜝⱷכ♃  

 

 

2 ─ ╩ꜝ◓ꜝfi☺ꜙ ⌐╟╡ ↄ≤⁸

ה ⅜ ╕╢⁹╕√⁸ ⅜ ♀꜡─ ⅛╠⁸ ≤

⇔≡ ╘╢↓≤⅜≢⅝╢⁹  

  

3  

 

 

 

4  

 

 

 

5   

 

√∞⇔ 

m

i
cv   i m─1 √╡─  
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2.2.3.  χ“ ЯДи  

⌐│ ⌂ ⅜ ⇔⁸ ─ ⅜ ⌐⌂╢╟℮⌐ ≤ ⅛

╠─ ╩ ∆╢≤ ⇔⁸ ─╟℮⌂ ╩ ≈≤ ∆╢⁹∆⌂╦∟⁸

⅜≥─ ⅛╠≥╣∞↑ ╩ ∆╢⅛╩ ⸗♦ꜟ Logit ⸗♦ꜟ ≢

∆╢⁹  

 

 

 

 

 

 

 

 

 2 - 6  ᶍ ᶍ  

 

─ │⁸ ─╟℮⌂ ≢─ ≤⇔≡ ∆╢⁹  

  

6  

 

√∞⇔ 

 

 

 

 

 

 

 

 

 

6 ─ ╩ꜝ◓ꜝfi☺ꜙ ⌐╟╡ ↄ≤⁸ ─

╩ ╘╢↓≤⅜≢⅝╢⁹  

 

7  
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2.2.4.  ӽḧῖӬЯДи  

Harker ⸗♦ꜟ⌐ ≠™≡⁸ ─ │ C.I.F.PRICE ⅜ ≤⌂

╢╟℮⌂ ─ ╖ ╦∑╩ ≤⇔≡ ∆╢⁹  j ⌐ ╗ ⅜ i

╩ ≤⇔≡ ⇔⁸∕─ ⅜●fiⱬꜟ ⌐ ℮≤ ∆╢≤⁸∕─

│ ─╟℮⌂꜡☺♇♩ ─ ⸗♦ꜟ≢ ≢⅝╢⁹⌂⅔⁸ ⸗♦ꜟ≢│⁸

≤ ╩ ⇔⁸ ─ ╩ ⇔√⸗♦ꜟ╩ ∆╢√╘⁸

╩ ≤ ─ 2 Ɽ♃כfi≢ ∆╢⁹√∞⇔⁸

⌐⅔™≡│⁸ ≤ ─ ╩ ∆╢↓≤⅜≢⅝⌂™√╘⁸  

Ὂί Ὅί≤∆╢⁹  

8  

 

 

9  

 

√∞⇔⁸  

 

 

 

 

 

 

 

 

 

C.I.F.PRICE │⁸ F.O.B.PRICE ⌐ ╩ ∆╢↓

≤≢⁸ 10 ─╟℮⌐ ╦∆↓≤⅜≢⅝╢⁹  

  

        10 
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2.2.5.  ◕ ỡ” Ὧ  

⸗♦ꜟ≢│⁸ ─ ⅜ ∆╢⁹  

  

ủ   

 11 

  12  

ủ   

 

 

  13  

  

  14  

  

ủ  

  15  

ủ   
  

  16  

  17  

ủ  

  

  18  

√∞⇔ 
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 SCGEsἋḧ ᴂ ԁ ỡ”ˣЯДиχ Ὧ  

2.3.1.   ӤρЋ˔ИрϽ  

SCGE ⸗♦ꜟ─ ⌐≈™≡│⁸ ⌂ │⌂™⅜⁸ ⌐

╟╢ ⅜ ┬ ⁸ ∟⁸ ≢─ ⅜ ™◄ꜞ▪╩ ⌐ ∆╢↓≤

⅜ ╕⇔™≤ ⅎ╠╣╢⁹ ≢ ≤∆╢ ╛ ♩ꜝⱨ ⌐

╟╢ │ ⌐ ∆╢≤ ⅎ╠╣╢↓≤⅛╠⁸  47 ╩ ≤∆╢⁹╕

fi◓│⁸♬כ♂⁸√ ≢ ↕╣≡™╢ 207 ≤∆╢⁹ 

 

 2-  ◓fi♬כ♂≥  7
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2.3.2.  ▀Ộ   

≢│⁸ ─ ╩ ⌐ ─♃כ♦≢ 16 ─ ╩ ∫

√⁹ 

 

 2- 1  

 

β ─ ╩ ≤⇔⁸ ⌐≈™≡│ ╩╙≤⌐ ⁹ 
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2.3.3.  ὊↄД˔Ќ  

↓╣╕≢ ⇔√ ╩ ⌐⁸SCGE ⸗♦ꜟ⌐▬fiⱪ♇♩∆╢ ╩♃כ♦

∆╢⁹SCGE ⸗♦ꜟ≢ ↕╣╢ ⁸│♃כ♦ ≢№╢⅜⁸207 

꜠ⱬꜟ≢─ │ ≤⇔≡ │↕╣≡™⌂™⁹∕↓≢⁸ ≢

™╢ ⁸│♃כ♦ ─ ╩♃כ♦ ⌐ ╩ ⇔⁸

⁹╢∆≥♃כ♦ ⌐⁸ ≢ ∆ ⌐ ≠⅝ ♃כ♦ ♂

fiכ ─ ╩ ℮⁹ ⁸│≡™≈⌐♃כ♦ ⅛

╠ ♃כ♦ ╩ ™≡ ⇔⁸ ╩ ℮⁹  

  

 2- 2 ▬fiⱪ♇♩♦כ♃─  

┘╟⅔ ♃כ♦  

   H28ה  

   H27ה  

  

fiכ♂ה Į ◦▼▪  

β ◦▼▪│ H23 ╟╡ ∆╢  

  

fiכ♂ה Į ◦▼▪  

β ◦▼▪│ H23 ╟╡ ∆╢  

     H23ה  

    H23ה  ▪▼◦─
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3. ͚ͨ͘͜τϢϥ←ᵲὊↄ ᵲχ ὓ 

 ọϘπχὊↄ ᵲχ ὓ 

 1)  ᵵ  

 ─ ⌐≈™≡⁸ ⌂ ╡─ ╩ ™≡ ⌐

ה ה ╩ ≤∆╢ ⁹ 

 ∕╣╩ GRP ⅛╠ ⅜ ╩ ∫≡™╢╙─ ⅛╠ ⇔ ⅝⁸

╖ GRP≤∆╢⁹ 

 ─ ─ ⌐╟╡⁸ ╖ GRP─ ⅜ ⌂

ה ⅜ ∂╢√╘⁸ ─ ╩ ℮⁹ 

ᵑ 3 ╩ ╢ ⌂  

ᵒ ≤─ ╩ ╢ ⌂  

 ₈ ╩ ↄ GDP ≤ ∂Ɑכ☻ 2010 ≢ ≢ ⇔≡™√

─ GRP₉≤─ ╩₈ ₉⁸1- /2011 ╩₈ ₉≤∆╢⁹ 

 ─ ─ ⌐⁸꜡☺☻♥▫♇◒ ╩ ≡│╘≡⁸2019 ─

╩ ⇔√⁹ 

 ꜡☺☻♥▫♇◒ ─ ≡│╕╡⅜ 0.7╩ ╢ │ ─ ⅛╠ ↄ⁹ 

 ╕≢─ ⌂╠┘⌐ ─ ⌐№√∫≡│ 95 ╕≢─ ╩

≤⇔√⁹ 
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 = 23.04 + 32.92 * Ɉ  -13.81 * IC  ( 1-19─ ) 

Ⱪכ◌╠⅛ Ɽꜝⱷכ♃ɖהɗ╙  ( 1-18─ ) 

 3- 1 ꜞ◌Ᵽꜞכ◌כⱩ ─ ╣  

☻
♥

ⱪ

 

ꜛⱵ

← 3ᾉ

← 67ꜛⱵ ọⱧỘ

ֲố GRP ⱳ

ӱ Ẑ ←

ӽӟᵰ ›

GRP ⱳ Ẑ

ꜛⱵ

ᾋ  

☻
♥

ⱪ

 

ꜛⱵ

ọ

1 ᶆꜛⱵ

SⱫἷ Ớ ˢ

Ớ ˣ ựⱨ

ꜛⱵ

ꜛⱵ ọ

ԁӪ  

☻
♥

ⱪ

 

ọ ∕

ὓ ḩἰ 2

ᶆꜛⱵ ọ  

(IC) ∕  ᶆꜛⱵ

ừẍ ḩἰ

ˢ ᵕṑ ˣ ὓ

 

☻
♥

ⱪ

 

←ᵲ Ⱳ ὓ

3 ḩἰ ṁ

ᶆꜛⱵ Ⱳ

ừẍ IC

ˢ “

├ Ӣ ᴟ ˣ

Ⱳ ꜛⱵ

Ẑ ˢ ọ

ԁӪ ὓ  x

≤ ∂Ɑכ☻≢

⇔√ ─ GRP 

№╢ ─

╖ GRP 

≤ ∂Ɑכ☻

≢ ⇔√ ╩ 0 ≤∆

╢ 

GRP  

S Ⱪכ◌ ꜡☺☻

♥▫♇◒ ≢

⇔⁸ ∆╢↓≤

≢⁸₈ ⌐

─

⌐ ™≈ↄ

∆╢⅛╩  

 

 

IC  

3 ─

 

3 ─

 

 

3  

 

↔≤─ꜞ◌Ᵽꜞכ◌כ

Ⱪ 
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 2)  кЅІГϰАϼḩ χ οψϛ 

 

 

 3- 2 ꜡☺☻♥▫♇◒ ─ ≡│╘─ 1 

 

 

꜡☺☻♥▫♇◒ │ 2≈─Ɽꜝⱷכ♃⌐╟∫≡ ─╟℮⌐ ⅜ ╕╢⁹

↔≤⌐⁸ ╩ ⌐∆╢Ɽꜝⱷכ♃ɖהɗ╩ ╘╢⁹ 

 

 

 3- 3 ꜡☺☻♥▫♇◒ ─ ≡│╘─ 2 
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 3)  ừẍ ʺ ọ ʺϸ˔Уχḩἰ 

 ꜡☺☻♥▫♇◒ №≡│╘⌐╟∫≡⁸ ─₈ ₉⅜ ╕╢⁹ 

 ╩ ⁸ ╛ IC ╩ ≤∆╢ ⸗♦ꜟ

╩ ∆╢⁹ 

 ─ ╩ ™╢≤⁸ ⅜ ╕╣┌⁸꜡ ☺☻♥▫♇◒ ─

─ ╙ ⌐ ≢⅝╢⁹ 

 ↓╣╠─⸗♦ꜟ╩ ™≡⁸ ◄ꜞ▪↔≤─₈ ₉₈ ₉

₈IC ₉─ ╩ ⅎ╢↓≤≢⁸ ─ ≤ ╩ ╘╢⁹ 

 ₈IC ₉│⁸ ◄ꜞ▪─ ≢ IC ╩ ∆╢ ─ ╩ №

╡=1⁸⌂⇔=0─ ─ ⌐ ⁹ 

 

꜡☺☻♥▫♇◒ ─ɖ≤ɗ⅜ ╕╣┌⁸ ─ ┘ ⅜

╕╢⅜⁸ ≤ɗ─№™∞⌐│ ─╟℮⌐ ⇔√ ─ ⅜№╢⁹ 

∕↓≢⁸ ╩ὸǶ≤⇔≡⁸‍ ὃὸǶϳ─ A │ ╩ ⇔≡⅔ↄ≤⁸

⅛╠ɗ⅜ ╕╡⁸ώὸǶ πȢωω≤ ↄ↓≤≢ɖ t ⌐╟╠⌂™ ≤⌂╢ ╙ ╕╢⁹ 

 

 

 3- 4  ꜡☺☻♥▫♇◒ №≡│╘⌐╟╢ ─₈ ₉ 
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 4)  ρзϸНз˔ϸ˔Уχḩἰχ  

 

 3- 1 ⌐  ♃כ♦√™

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 2 ─  

 

 

 

 

─ ┘ ⅛╠ ⇔⁸ ─⸗♦ꜟ╩ ⁹ 

 

  

β Ɉ │⁸ ⁸ ⁸

1 ⁸1 ─ ─  

β IC │⁸ ≤

─℮∟⁸IC ╩ ≈

/  
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 GDP(Before)χ ὓ   

ה fiכ♂┘╟⅔ ─ ╩⁸ Ⱡ♇♩꞉כ◒⌐⅔™≡ .  

ה √╘⌐   ♃כ♦⌂

Tij ─ fi ijכ♂   

ה ─ Ⱡ♇♩꞉כ◒│ 2020 3 ≤⇔⁸DRM3203

╩ ⇔⁸ ─ 207 ─ ╩ ⇔√⁹  

ⱪ♇♩│⁸♩►▪ה ─ ⌐╟╢   

Mi fi i ─óכ♂ ó     

  

    

 GDP(Damage)χ ὓ   

─GDP(Before)ה ≤ ─ ∞⅜⁸Tij ≤Mi ╩⁸ ─╙─⌐ ⅎ╢⁹  

ה │⁸ ⁸ ⁸ ─ ╩ ⇔√⁹  

  

3.3.1.  τϢϥ ϒχֲốχ ὓ 

(1)  Ὧ 

 1)  ӽ 

⌐ ≠⅝⁸L2 ─ 6 ─ ╩1kmⱷ♇◦ꜙ≢ ∆╢⁹

─ 1km ⱷ♇◦ꜙ │ 1 4 ≢⁸ 6 ─ⱷ♇◦ꜙ⅜ ╕╣╢ 13

╩ ≤∆╢  3-5 ⁹ 

♩ꜝⱨ ─ 1km ⱷ♇◦ꜙ │ 1 2 23 ≢⁸ 6 ─ⱷ♇◦ꜙ⅜

╕╣╢ 91 ╩ ≤∆╢  3-6 ⁹ 
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 3- 5 6 │ 1kmⱷ♇◦ꜙ β L2◔כ☻  

βL2 1kmⱷ♇◦ꜙ 1 4 ⁸ ⁸ ⁸ ⁸  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 6 ♩ꜝⱨ 6 │ 1kmⱷ♇◦ꜙ β L2◔כ☻  

βL2 1kmⱷ♇◦ꜙ 1 2 23  
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 2)  КАЕм˔ϼχ ˢ2020ᾝệˣ 

⅔╟┘ ⌐ ≠™≡ ─ 207 ─ ╩ ⇔√⁹ 

─ Ⱡ♇♩꞉כ◒│ 2020 3 ≤⇔⁸DRM3203 ╩

⇔√⁹ 

⌐≈™≡⁸ │ ╩ ⁹ │ H27 ☿fi◘☻─

│ ╩ ⇔⁸ ↕╣⌂™ │⁸H27 ☿fi◘☻─

ה ─ ╩ ⇔√⁹ 

 

 3- 7 1kmⱷ♇◦ꜙ ─ Ⱡ♇♩꞉כ◒ 

 

 3- 8 207 Ⱡ♇♩꞉כ◒  
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 3)  Ⱳḧχ▄  

─ │ ╩ ≤⇔⁸ ⌐╟∫≡ │ ╘≤⌂╠

⌂™≤∆╢⁹ 

(a)  ᷂̊Ẇ 

 ─  

 ⅛╠ ╡IC╕≢─▪◒☿☻ ╡IC⅛╠ IC╕≢─

IC⅛╠ ╕≢─▬◓꜠☻  

(b) ȇד᷂  ᷂ǶɟɁȵɣѩǲ ș ὑǞƲ ᶷǮ₳᷈  

 ─  

 1kmⱷ♇◦ꜙ ⅛╠ ╡IC╕≢─▪◒☿☻ ╡IC⅛╠ IC╕≢

─ IC⅛╠ ╕≢─▬◓꜠☻  

─ ≢ ╡ IC ▪◒☿☻│ ↕╣╢⁹ 

6 ─ ≢⁸ 6 ─ ─ │ ⅛╠─

╩ ⇔⁸ ≢ ∆╢⁹ 

 

 

 3- 9 ─  
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ₒ ─ ₓ 

☻꜠◓▬ה☻☿◒▪ .1 TDim1, TDim2, TDj ╩  

2. IC ─ꜝ▬fiⱱכꜟ TLim 1j, TLim 2j ╩  

3. ⌐ ™ ╩  
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 4)  “ ʺ ᴞ χ  

⁸ │⁸ ─ ⅛╠⁸ ⁸ ⁸1 ⁸1

─ 4 ╩ ⇔√⁹ 

│⁸ ה ICה ה ⌐  3-3 ⁹ 

ꜞfi◒─ │⁸ ה ה ⌐  3-4 ⁹ 

│ ה ה ─ ⱪ꜡כⱩ≢ ─⌂™ꜞfi◒⅛╠ ⇔√⁹

↓─℮∟⁸ ⌐╟╢ ─ ⌐ ℮ ┘

β╩ ⅛╠ ™√⁹ 

β ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

│ ⇔⌂™ ≤⇔√⁹ 

─ ꜞfi◒│⁸ꜞ fi◒ ⌐ 0 1─ ╩ ↕∑⁸ꜞ fi◒─

─ ╟╡╙ ™ ⅜ ∂√ ⁸ ꜞfi◒│ ∆╢≤ ⇔√⁹ 
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 3- 3 ─  

 

 

 3- 4 ─  

 

 

βIC3km ≤⇔√ IC⅛╠─ │ 0.5km 20km─ ╩ ╖√⁹↓─℮∟ 3km─ ⅜⁸ ╙₈ ₉≤₈ ₉

─◘fiⱪꜟ ─Ᵽꜝfi☻⅜ ╣⁸╕√ ─ ⅜ ⌂ ⅜ ⌂ ╩ ⇔√─⅜ 3km∞∫√

√╘⁸IC3km╩ ⇔√⁹ 

  IC │⁸ꜞfi◒ ⅛╠ ╡ IC╕≢─ ≢ ⇔√⁹ 

  

ICẩ ᴟ 2010 9Ὦ 2011 3Ὦ 2011 9Ὦ 2012 3Ὦ 2012 9Ὦ

6 ʺ 7‰ṛᶊḅ ˵ ˵ ˵

ᶭ⁯ IC3km ˵ 22.0% 0.0% 0.0% 0.0%

ↄ ˵ 12.5% 0.0% 0.0% 0.0%

IC3kmӟ ˵ 17.5% 0.0% 0.0% 0.0%

ↄ ˵ 9.6% 0.0% 0.0% 0.0%

⁯ IC3km ˵ 37.6% 10.2% 7.6% 2.8%

ↄ ˵ 23.7% 5.3% 3.9% 1.4%

IC3kmӟ ˵ 31.4% 7.8% 5.8% 2.1%

ↄ ˵ 18.9% 4.0% 2.9% 1.0%

ᾉ IC3km ˵ 55.9% 20.0% 15.5% 6.1%

ↄ ˵ 39.9% 11.1% 8.4% 3.1%

IC3kmӟ ˵ 49.2% 15.8% 12.1% 4.6%

ↄ ˵ 33.6% 8.6% 6.4% 2.3%

◕ IC3km ˵ 59.2% 22.4% 17.5% 7.0%

ↄ ˵ 43.2% 12.7% 9.6% 3.5%

IC3kmӟ ˵ 52.6% 17.8% 13.8% 5.3%

ↄ ˵ 36.7% 9.8% 7.4% 2.7%

ΰσΜˢ6Ὦ κ›ϩδτοὨ ˣ

χ ὓʾ ὓὫᴮ

☼├ 2010 9Ὦ 2011 3Ὦ 2011 9Ὦ 2012 3Ὦ 2012 9Ὦ

6 ‰ṛᶊḅ כ4ּ 68.6 46.4 58.0 60.2 66.3

כ4ּ ӟ 95.6 68.2 89.3 84.0 91.8

ᶭ⁯ ԁ ˵ 41.1 28.5 39.6 38.9 39.5

ừẍ ᴟΰοσΜ 43.8 33.8 42.2 41.1 42.1

ᴟↄϙ 43.8 41.1 42.2 41.1 42.1

⁯ ԁ ˵ 40.8 30.5 39.1 37.7 39.3

ừẍ ᴟΰοσΜ 47.7 39.9 46.1 43.4 45.5

ᴟↄϙ 47.7 47.7 46.1 43.4 45.5

ᾉ ԁ ˵ 39.3 30.6 38.3 36.6 37.5

ừẍ ᴟΰοσΜ 40.6 26.6 38.9 37.6 37.4

ᴟↄϙ 40.6 33.4 38.9 37.6 37.4

◕ ԁ ˵ 25.5 21.3 25.5 25.5 25.5

ừẍ ᴟΰοσΜ 23.5 18.9 23.4 23.3 23.4

ᴟↄϙ 23.5 23.3 23.4 23.3 23.4

7 ‰ṛᶊḅ כ4ּ 68.6 38.9 54.7 57.7 65.6

כ4ּ ӟ 95.6 60.8 86.0 81.5 91.1

ᶭ⁯ ԁ ˵ 41.1 28.5 39.6 38.9 39.5

ừẍ ᴟΰοσΜ 43.8 33.8 42.2 41.1 42.1

ᴟↄϙ 43.8 41.1 42.2 41.1 42.1

⁯ ԁ ˵ 36.6 30.5 34.2 32.4 34.3

ừẍ ᴟΰοσΜ 46.3 39.8 41.4 39.8 42.4

ᴟↄϙ 46.3 46.3 41.4 39.8 42.4

ᾉ ԁ ˵ 39.3 30.6 38.3 36.6 37.5

ừẍ ᴟΰοσΜ 40.6 25.5 38.9 37.6 37.4

ᴟↄϙ 40.6 32.0 38.9 37.6 37.4

◕ ԁ ˵ 25.1 20.9 25.1 25.1 25.1

ừẍ ᴟΰοσΜ 23.5 18.2 23.4 21.9 23.4

ᴟↄϙ 23.5 22.8 23.4 21.9 23.4
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ה ─ ⌐№√∫≡│⁸ ╩♃כ♦─ ™≡⁸

─ ⌐ ⇔⁸ ≤ ⅜ ⅎ╢ ╩ ⁹ │⁸ ה

ה ─ ╩ ↄ ─ 5 ─ ꜞfi◒⁹ 

⅜ ⅎ╢ ╩ ™≡⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ ה

╩ ⇔√⁹ 

╙ ⌂ ─ ∑╩ ⇔⁸ ≤ ─ ≤ ╩

⇔√⁹IC ─ 3km / ≢ ╙ ⌂ ╩ ≢⅝╢ ⁸ ─ ╙

≤⇔≡ ↕╣≡™╢⁹ 

 

 

 

 

 3- ה 10 ─  

 

 

*1 2010 9 -2012 9 ─™∏╣⅛≢ ⅜ ∆╢ꜞfi◒─℮∟⁸ ⌐⅔™≡ ⅜⌂™ꜞfi◒

─  

*2 2010 9 ─ ≤⁸ 2011 9ה3 ⁸2012 9ה3 ─ ─  

*3 ⇔⌂™ ≤⇔√ 

*4 ⌐ ≢⌂⅛∫√√╘⁸ ⌐│ ≤⇔≡ ⇔≡™⌂™ 

*5 ⌐ ╙ ⌂ ─ ╖ ╦∑╩ ∆╢ ⌂▪ꜟ◗ꜞ☼ⱶ 
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₈2018 6 ₉≢│⁸ ─ ╩ ⇔√⁹ 

≢│⁸ ⸗♦ꜟ╩ ™≡ ⇔√⁹ 

 

 3- 5 ─ ─ ≤ ─  

 2018 6   

 

 ̧ ⌐⅔↑╢ ─

─ ⌐ ≠™≡  

 ̧ ≤ ─ ⌐╟╢

╩  

 ̧ ⌐⅔↑╢ꜞfi◒ ─

╩ ™≡⁸ ⸗♦ꜟ╩  

 ̧ ⌐⁸ ⁸IC ⅛╠─ ⁸

─ ╩  

 ̧ IC ≤ ≤ ─

⌐╟╢ ╩  

 

 ̧ ⌐⅔↑╢ ─ ─

⌐ ≠™≡  

 ̧ ⌐⅔↑╢ꜞfi◒ ─

╩ ™≡⁸ ⸗♦ꜟ╩  

 ̧ ⌐⁸ ⁸ │

⁸ ─ │

─  
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3.3.2.  ←ᵲⱲχˮMi˯s Ћ˔рiχºⱢ▀ ºˣχẐϛ 

─ ⸗♦ꜟ⌐⅔™≡│⁸₈ ─ ₉≤₈ ─ ₉≤₈

⌐╟╢ ₉─ ≈─ ╩ ⇔⁸ ╩ ∆╢↓≤⌐╟∫≡⸗♦ꜟ⌐

⇔√⁹ 

 

 ₈ ─ ₉⌐╟╡₈ ⅛╠ ↕╣√ ₉│⁸ ⌐ ≢⅝⌂™ ◘

ⱪꜝ▬♅▼כfi─ √╘⁸ ─ ╩ ⇔⌂™≤ ≢⅝⌂™ⱷ♇◦

ꜙ─ ╩ ⱷ♇◦ꜙ ≤⇔≡ ⇔⁸ ⱷ♇◦ꜙ ╩ ─ ≤⇔

≡ ⁹ 

 ₈ ─ ₉⌐≈™≡⁸ ⌐ ∆╢ ⌐╟╢ ─ ╩

⇔√⁹₈ ₉─ ╩ ≡₈ ₉ ∆╢↓≤⌐╟╡⁸↓─ ⅜

∆╢≤ ∆╢⁹∕─ ⌐≈™≡│⁸3.4.23.4.3╩ ⁹ 

 ↕╠⌐⁸₈ ₉⅜ ↕╣╢ ⌐│⁸₈ ─ⱷ♇◦ꜙ ─

ⱷ♇◦ꜙ ─ ₉─ ╩↕╠⌐ ∑∆╢ ≢ ⁹⌂⅔⁸₈

₉⌐╟╢₈ ─ ₉─ ⅎ ⌐≈™≡│⁸3.4.2╩ ⁹  
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 ᶆế ᴟ ├χὊↄ ᵲὖᾚ ὓ  

3.4.1.  χế ᴟ ├χ ρζχὓ ᴟ   

(1)  ế ᴟ☼├χ  

(Ƞ)  ɋɁɆɭɶȭ ρǵ ὑ 

─ │ ╩ ⇔√⁹ 

ה  ─₈ ₉⁸₈ ₉⁸₈ ₉⌐ ↕╣╢  

─ │ ╩ ⇔√⁹ 

ה  ⌐ ↕╣╢  

 

 

 3- 11 ─ ◄ꜞ▪─ Ⱡ♇♩꞉כ◒ ─  

 

 

⁸ ─  

   ₈ 4 ─ ⌐≈™≡ 4 3 25 ₉ 

 

  



 

1- 31 

─ │ ╩ ⇔√⁹ 

ה  ─₈ ₉⁸₈ ₉⁸₈ ₉⌐ ↕╣╢  

─ │ ╩ ⇔√⁹ 

ה  ⌐ ↕╣╢  

  

 

 

 3- 12 ♩ꜝⱨ ─ ◄ꜞ▪─ Ⱡ♇♩꞉כ◒ ─  

⁸ ─  
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(Ȣ)  ӓᾍꜘ Ȇ ǵ ὑ 

─ꜞ☻◒⅜№╢₈ ⌐⅔↑╢ ╕√│ ─ ╘╠

╣≡™⌂™ 10 ─ ─ ⅜№╢ ₉─ ⌐⅔↑

╢ 2019 38  ╩ ⇔√⁹2040 │

65 ≤∆╢⁹ 

╖ │⁸ ꜞ☻◒ ─ ─ ╩ ⌐

⅛╠ ⇔√⁹ 

β ⁸ ─ ─ ⌐ ≠™≡  

 

 

 3- 13 ╖ꜞfi◒  

 

β ─ │ ⁸ ⁸ ⁸ ─ ╩ ⌐⁸ ─ ™│ ∑∏

╩ ⇔⁸ ─ 38 ╩ ╢⅛ №╡≤ ⇔√⁹∕─ ⁸ ─ ─ ≢

╩ ╖ ↑⇔√⁹ 

 │ ╩ ╘ ╖ꜞfi◒⅜ ─ 65 ≤⌂╢╟℮⌐ ╩ ⇔√⁹ 

  



 

1- 33 

 3- 6 ─ ─ⱴ◒꜡─ ─  

─ 38%⁸ 65%⌐ ⇔⁸ │ 37%⁸63% =478/1296, 819/1296 ╩  

 ꜞfi◒  
 

 

 

 

1  615 219 386 

2  589 223 373 

3  92 36 60 

 1,296 478 819 

 

 3- 7 ─ ─ⱴ◒꜡─ ─ ♩ꜝⱨ  

─ 38%⁸ 65%⌐ ⇔⁸ │ 22%⁸77% =11252/49994, 38742/49994 ╩  

 ꜞfi◒  
 

 

 

 

1  31,314 7,584 23,730 

2  17,823 3,510 14,313 

3  857 158 699 

 49,994 11,252 38,742 

 

ⱷ♇◦ꜙ─ │ ≡ ⅜ ╘╠╣≡⅔╡⁸ ⱷ♇◦ꜙ ─

⌐ ⇔ ╖ ╩ ⇔√⁹ 
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 3- 14 ─ ⱷ♇◦ꜙ─ ─  

 

 3- 15 ♩ꜝⱨ ─ ⱷ♇◦ꜙ─ ─  
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(Ȥ)  ӓ ǵ ὑ 

╩ ⌐ 2019 79  ╩

⇔√⁹2040 │ ╩ 100 ≤⇔√⁹ 

DRM │ ה ⅜ ≢⅝⌂™√╘⁸ ╙ ╘√⁹ 

─ ╖─ ─ │ ⌂√╘⁸ ≤ ╦╠∏⁸ ה ─

─ ╩ ⌐ ╩ ⇔ ╩ ⇔√⁹ 

 

 3- 16 ꜞfi◒  

β │ ⁸ ⁸ ⁸ ─⁸♦☺♃ꜟ ─ ה ⌐ ⇔ ⇔√⁹

∕─ ≢⁸ ─ ™│ ∑∏ DRMꜞfi◒⌐ ╩ ⇔⁸ ╩ ╣┌ ╡≤ ⇔√⁹ 

 

 

 3- 8 ─ ה №╡ ─ⱴ◒꜡─ ─  

─ ─ 79%⌐ ⇔⁸ │ 78.9% =90/114 ╩  

 
 

 

 

 

1  73 90 

2  16 23 

3  1 1 

 90 114 

 

 3- 9 ─ ה №╡ ─ⱴ◒꜡─ ─ ♩ꜝⱨ  

─ ─ 79%⌐ ⇔⁸ │ 78.3% =9780/12487 ╩  

 
 

 

 

 

1  6,367 8170 

2  3,050 3874 

3  363 443 

 9,780 12,487 
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⅔╟┘ ─ ⌐≈™≡│⁸₈2018 6 ₉╙⁸

≢╙ ╩ ™≡ ⇔√⁹ 

─ ⌐≈™≡│⁸ ⅔╟┘ ─ ╩ ⇔√⁹ 

 

 3- 10 ⅔╟┘ ─ ─  

 2018 6   

 

 ̧ ─ ─

16 2013  

 ̧  100  

 ̧ ─  

38 2019  

─ ─ ⌐

≠™≡  

 ̧  65 2040  

 

 ̧ ─ ─

75 2013  

 ̧  100  

 ̧ ─ ─

79 2019  

 ̧  100  
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(Ȧ)  ᾍ ȵɈɨȨǵȯɶȷ ὑ 

◦♫ꜞ○│⁸ Ⱡ♇♩꞉כ◒ ⁸∕─ ⁸

≤⇔⁸ ⁸ ⅛6ה 1ה 1ה ─ 5 ─ ╩ ⇔

√⁹ ─ ⌐│⁸1 ╕≢╩ ™√⁹ 

₈ ה ─⧵ה ⌂⇔₉╩ ⌐⁸ ה ─ ╩ ⇔√⁹ 

ⅎ┌⁸ ─ │ ≢ ⅎ╢⁹ 

ᵑ  ה ה ⌂⇔ 

ќᵓ ה ה ⌂⇔ 

ќᵖ ה ה ⌂⇔ 

ќᵗ ה ה №╡ ᵖ  

ќᵙ ה ה №╡ ᵗ  

 

 3- ☻כ◔ 11  

 

 

 

 3- ☻כ◔ 17 ─▬ⱷכ☺   

←ⱲϾ˔І

←ԁ ῇ←ԁ ῇ← ῇ← ῇ←σΰỆ ế

σΰᾝệᾝệ

σΰᾝệ

σΰ

ΚϤ

─  

Ⱡ♇♩꞉כ◒ 
─  

─  

─ 
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(2)  ʤ᷂ ǲȏȒ ǵẀӓ 

(Ƞ)  ɨɱȭǵẀӓ 

─ ꜞfi◒│⁸ꜞ fi◒ ⌐ 0 1─ ╩ ↕∑⁸ꜞ fi◒─

─ ╟╡╙ ™ ⅜ ∂√ ⁸ ꜞfi◒│ ∆╢≤ ⇔√⁹ 

ꜞfi◒│⁸ ─ 4km/h ≢ ≢⅝╢≤⇔√⁹ 

 

 

 ꜞfi◒:  

 

6⅛  ꜞfi◒  

 

1  ꜞfi◒  

 

1  ꜞfi◒  

 

 

 3- 18 ─ ꜞfi◒─  

 

 3- 12  ─ ꜞfi◒─  

    1  1  

 83,666 29,687 23,209 9,089 
 50.6% 18.0% 14.0% 5.5% 

ⱷ♇◦ꜙ⌐⅛⅛╢ ꜞfi◒ 159,627 
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 ꜞfi◒:  

 

6⅛  ꜞfi◒  

 

1  ꜞfi◒  

 

1  ꜞfi◒  

 

 

 3- 19 ♩ꜝⱨ ─ ꜞfi◒─  

 

 3- 13 ♩ꜝⱨ ─ ꜞfi◒─  

    1  1  

 201,117 68,023 52,793 20,492 

 48.6% 16.4% 12.8% 5.0% 
ⱷ♇◦ꜙ⌐⅛⅛╢ ꜞfi◒ 413,821 
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(Ȣ)  Ѯ ʥ ɟɁȵɣǵ  

⌐╟∫≡ ⅜ ≢⅝⌂™≤⇔√ ⁸ ⱷ♇◦ꜙ⅛╠ IC ┼─

≤⌂╢ⱷ♇◦ꜙ│ 4 ⌐ ⱷ♇◦ꜙ≢№╡⁸ ─▬fiⱪ♇♩♦כ

♃≤⇔√⁹ 

 

 ⱷ♇◦ꜙ 

 

6⅛  ⱷ♇◦ꜙ 

 

1  ⱷ♇◦ꜙ 

 

1  ⱷ♇◦ꜙ 

 

 

 3- 20 ─ ⱷ♇◦ꜙ─  

β ⱷ♇◦ꜙ│⁸ⱷ♇◦ꜙ ─ DRMꜞfi◒⅜ ⇔ ╡ IC┼─ ⅜⌂™ⱷ♇◦ꜙ

╩ ⇔≡™╢⁹ ⇔≡⁸ Ɑכ☺─ ꜞfi◒ │ 4km/h─ ≢ ≤⇔⁸ ╡ IC⌐ ∆╢ ≤⇔

≡™╢⁹ 

 3- 14 ─ ⱷ♇◦ꜙ─  

   1  1  

 5,238 1,061 631 149 
 93% 19% 11% 3% 

ⱷ♇◦ꜙ 5,640 
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 ⱷ♇◦ꜙ 

 

6⅛  ⱷ♇◦ꜙ 

 

1  ⱷ♇◦ꜙ 

 

1  ⱷ♇◦ꜙ 

 

 

 3- 21 ♩ꜝⱨ ─ ⱷ♇◦ꜙ─  

β ⱷ♇◦ꜙ│⁸ⱷ♇◦ꜙ ─ DRMꜞfi◒⅜ ⇔ ╡ IC┼─ ⅜⌂™ⱷ♇◦ꜙ

╩ ⇔≡™╢⁹ ⇔≡⁸ Ɑכ☺─ ꜞfi◒ │ 4km/h─ ≢ ≤⇔⁸ ╡ IC⌐ ∆╢ ≤⇔

≡™╢⁹ 

 

 3-15 ♩ꜝⱨ ─ ⱷ♇◦ꜙ─  
   1  1  

 51,716 28,7022 24,031 7,992 
 95.8% 53.2% 44.5% 14.8% 
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(Ȥ)  ɟɁȵɣ 53,983 Ὣȑ IC ǿǵ ǵẀӓ 

─ 1km ⱷ♇◦ꜙ⅛╠ ╡ IC ┼─ │⁸ ⁸ ─ ⁸

─ ⁸ ﬞ ⁸ ⅜ ╡⌐⌂™ ≢ 30

╩ ∆  3-22 ⁹ 

≤ ─ ╡ IC ┼─ ⌐ ⇔⁸ ⌐╟╢

⁸4 ⌐╟╢ ⁸ ⌐╟╢ ⁸ ⌐╟╢

⌐╟╢ ╩ ∆╢≤⁸ ⌐╟╢ ─ 27%

⌐ ⇔⁸ ⌐╟╢ IC ─ ≢ 33% ⁸∕─

⁸  ≢ 1%  ≤⌂∫≡™╢  3-16 ⁹ 

·  

 

 3- 22 1kmⱷ♇◦ꜙ⅛╠ IC┼─ ─  

ה ה ⌂⇔  

  






















