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≤⇔≡ꜞ☻◒ ┼─ ⅜ NISA⌐ ↕╣╢╟℮⌐ ↕╣≡™╢⁹↓

℮⇔√ ⌐⅔™≡⁸ ╩ ↄ ⇔≡™╢─│ ≢│⌂ↄ⁸ ⌐╙

≢№∫√⁹ ─ │⁸ ⌐ ⅝ↄ ⇔≡⅔╡⁸∕℮⇔√ ⌐№╡⌂

⅜╠ ╙ ─ ╩ ↑╢⁹↓℮⇔√ ⌐№╢ ⌐≤∫≡ ╕⇔™

≤ⱳכ♩ⱨ◊ꜞ○╩ ⇔√⁹ 

╕∏ ─ ≤⇔≡ꜞ☻◒Ⱬ♇☺╩ →√⁹ ─ │

≤ꜞ☻◒ ┼─ ≢fiכ♃ꜞ ↕╣╢ ─ ⌐╟∫≡ ↕╣⁸∕╣╠─ ─

╩ ≈↓≤⌐╟╢ ─ ≢ ╩ ╘╠╣╢⁹∕↓≢ ≤ ─ꜞ

⅜fiכ♃ ⌐⌂╢↓≤╩ꜞ☻◒Ⱬ♇☺≤ ⅎ√⁹ ≤ ─ ─

╩ ═√ ⁸ ⁸ ⁸ ⅜ ≢№╡⁸↓╣╠─ ⅜ꜞ☻◒

Ⱬ♇☺⌐ ⇔≡™╢≤ ⇔√⁹↕╠⌐⁸↓╣╠─ ─ⱳכ♩ⱨ◊ꜞ○╩ ∆╢

⸗♦ꜟ≤⇔≡│⁸ ╩ ≢ ™⁸ ⁸ ⁸ ⁸ ─

─ⱳכ♩ⱨ◊ꜞ○╩ ⇔√⁹∕─ ⁸ ≤ │ ╟╡╙ ╩ ⅝

ↄ∆╢═⅝∞≤™℮ ⅜ ⅛╣√⁹ 

─ ⅛╠⁸ ─ ╩╟╡ ⅜fiכ♃ꜞ√⇔ ╠╣╢╟℮⌐

╩ ℮⁹ ╩ ⱳכ♩ⱨ◊ꜞ○⌐ ≠↑╢↓≤╩ ⅎ╢⅜⁸ ─ⱳכ♩ⱨ◊

ꜞ○⌐ ═ ⌂⅛∫√ ≤ ⌐ ╩ ∆≤™℮╙─⅜ ≢№╢≤ ⅎ

√⁹↓─ ≤⇔≡ ≢│ ─ NISA─ ╩ ∆╢⁹ ⌐ ה

╙ ╘⁸ ⌐│ ╩ ↑╢↓≤⁸ ╛ ─ ⅜

⌐ ⇔√ 60 ─ ⌐ ⇔≡│ ╩ ⇔ ≤⇔⁸ ⌐ ╛

╩ ≡ ∆╢↓≤⌂ↄ ⌐ ⇔√ │⁸∕─ ╙ ≤∆╢↓≤⁸∕⇔≡⁸

─ ה╖ ꜞ☻◒ ┼─ ╩ ╘⁸ꜞ☻◒ ┼─ ⌐⅔↑╢∆═≡─◘

▬◒ꜟ╩ ≈─ ≢ ⅎ╢╟℮⌐∆╢↓≤⌂≥╩ ╘√⁹ ≢─ ╩ ╠

⇔⁸╟╡ ∆╢↓≤≢ NISA≢─ ⁸ ה ┼─ ╩ ∆╢⁹

⅜⁸ ⌐ ≠™≡ ₁⅜ ∆╢ ≢№╢⁹ 

♪כ꞉כ◐ ⁸ ⱳכ♩ⱨ◊ꜞ○⁸ꜞ☻◒Ⱬ♇☺ 
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│∂╘⌐ 

  
1 ꜞ☻◒ ┼─  

2 ≤  

3 ─  

  
    

   ─ ≠↑ 

 ≤  
ꜞ☻◒Ⱬ♇☺ 

ⱳכ♩ⱨ◊ꜞ○  

  

   ─  

   ╩ ╛∆√╘⌐   

╦╡⌐ 

Appendix ╩ꜞ☻◒ ┼─ ⌐ ↕∑╢√╘⌐ 

ה ♃כ♦ה  
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│∂╘⌐ 

 ▪ⱬⱡⱵ◒☻⁹ ≢№╣┌ ╠⌂™ │™⌂™≤ ⅎ╢╒≥⌐ ⅝⌂▬fiⱤ◒♩

╩ ⇔≡™╢⁹ ─ ⅛╠─ ⌂ ╛ ─ ⌂≥⁸ ─ ⁸

⌐│ ⅝⌂ ⅜ ╕╣√⁹ │ ⅝⌐ ╡♦ⱨ꜠ ⌐№╡⁸ │ ↕╣∏

≢─ │ ≢№∫√⁹2014 6 ⌐ ⅜₈≥↓─ ⌐ 880

─◌Ⱡ╩ ≢ ∫≡™╢ ⅜№╢─⅛⁹┤↨↑√ ∂╚⌂™⅛₉≤ ═√╟℮⌂

≢№∫√─∞⁹ │⁸ ≤⇔≡ NISA≤∆╢ ╩

⇔⁸╕√⁸ ╩ ↕∑╢╟℮⌂ ⌐╟∫≡ꜞ☻◒ ┼─ ╩ ⇔

╘╟℮≤⇔≡™╢⁹ 

≢⁸ ─ ─ ╩ √≤↓╤⁸ ⌐⌂╢⌐≈╣≡

─ ⅜ ↄ⌂∫≡™╢↓≤⅜ ⅛∫√⁹ꜞ☻◒ ┼─ ╩ ╙ ∫≡™╢─│

│ ≢│⌂ↄ⁸ ≢№∫√─∞⁹ │ ⅜ ⅝ↄ⁸ꜞ☻◒≤ꜞ

─fiכ♃ ≤⌂∫≡⅔╡⁸ ┼─ │ꜞ☻◒╩ ℮╙─≢№╢⁹≈╕╡

╙ꜞ☻◒╩ ∫≡™╢─⅜ │ ≢№╢≤™℮↓≤⌐⌂╢⁹ 

↓↓≢∕─ ─ ⌐ ∆╢≤⁸∕─ ─ ↄ│ ⌐ ⇔≡™╢⁹↓℮⇔

√ ─ ⌐⅔™≡⁸ ⌐ꜞ☻◒ ┼─ ╩ ∆╢─ ⇔™─∞╤℮⅛⁹

⌂ ⌐№╢ ≢─ ─ꜞ☻◒╩ ╠⇔⁸ ╩ ⇔√╙─⌐∆╢≤™

℮↓≤│ ⌂ ≢№╢≤ ⅎ╢⁹ ≢│↓℮⇔√ ─ ⅛╠⁸≥─╟℮⌂

╩ ≤⇔≡ ∆╢↓≤⅜ ╕⇔™─⅛╩ ⇔√⁹ ⌂ ─

─ │⁸ ─ ╛ ⅛╠ꜞ☻◒╩ ⅎ≡ ↕╣╢⁹↓─ │ ─

⌐ ⅜ ↕╣≡™⌂™♦ⱷꜞ♇♩⅜№╢⁹∕↓≢ ≢│⁸ ≤™℮

─ ╩ ⇔√℮ⅎ≢⁸≥─╟℮⌂ ⅜ ╕⇔™─⅛╩ ∆╢↓≤⌐ ╩

™√⁹ ≤⇔≡│⁸ ≤ ─fiכ♃ꜞ ⅛╠ꜞ☻◒Ⱬ♇☺╩ ⅎ

√⁹↕╠⌐⁸ ⸗♦ꜟ╩ ≢ ™⁸ ─ ⌂ ⱳכ♩

ⱨ◊ꜞ○─ ╩ ∫√⁹ ≤⇔≡│⁸ ╛ │ꜞ☻◒Ⱬ♇☺⌐ ≢№╢

↓≤⅜ ⇔⁸ ⌐ ⁸ ⁸ ⁸ ≢ⱳכ♩ⱨ◊ꜞ○╩ ╪∞ ⁸

≤ ─ ╩ ⅝ↄ∆╢↓≤⅜ ╕⇔™↓≤⅜ ⅛∫√⁹ 

─ │ ─ ⌐⌂∫≡™╢⁹ ≢│⁸ ─ ⁸ ─ ⁸

∕⇔≡ ╩ ╡ ↄ ⌐ ∆╢ ╩ ═╢⁹ ≢│⁸ ╩ ℮

℮ⅎ≢─ ≤ ─ ╩ ═╢⁹ ≢│⁸ ⌐⅔↑╢ ─ ≤ ⁸

∕⇔≡∕╣╠⌐╟∫≡≥─╟℮⌂ ⅜ √⅛╩ ╩ ⅎ≡ ═╢⁹ ≢│⁸

⅛╠ ⅛∫√↓≤⌐ ≠⅝⁸ⱳכ♩ⱨ◊ꜞ○╩ ╕⇔™╙─⌐ ≠↑╢√╘ NISA⌐

⇔ ╩ ℮⁹ ⌐⁸ ─ ≤ ╩╕≤╘⁸ ─ ╛⁸ ⌂╢

─ ╩ ═╢⁹ 
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1    

≢│ ⁸ ∆╢⌐ √╡⁸ ≠↑≤⇔≡ ╩ ═╢⁹╕∏ ⌐

⅔↑╢ꜞ☻◒ ┼─ ⌐≈™≡ ╣⁸ ─ ─ ≤─ ⅛╠ꜞ☻◒

─ ↕╩ ∆╢≤≤╙⌐⁸∕╣⌐ ∆╢ ─ ╩ ═╢⁹ ⌐

⌐ ╩ ⇔⁸ ≤⇔≡ ⅜ ╟╡╙ ⇔≡™╢↓≤╩

⇔⁸ ─ ⅛╠ ↑╢ ⅜ ⅝™↓≤╩ ⇔√⁹ ⌐ ─ ⌐

≈™≡ ∆╢≤⁸ ─√╘⌐ ╩ ╡ ⇔≡™╢↓≤⅜ ⅛∫√⁹ ⅛╠

─ ╩⇔≡™╢↓≤⁸╕√ ⅜ ⌂↓≤╩⁸ ╩♃כ♦─≤⌂ ⅎ⌂

⅜╠ ═⁸ ⇔√ ─ ╩ ═√⁹ 

1  ꜞ☻◒ ┼─  
⌐ ∆╢ ⌂ꜞ☻◒ ┼─ ╩ ⅎ╢⌐№√∫≡⁸╕∏ ─ꜞ☻◒

┼─ ⅜≥─╟℮⌂╙─⌐⌂∫≡™╢─⅛ ═≡™⅝√™⁹ ≤⇔≡⁸ │

─ ≤ ⇔≡⁸ ─ ⌐⅔™≡ ─ ⅜ ↄ⁸ ⌂≥─ꜞ☻

◒ ─ ⅜ ⌂™≤™℮↓≤⅜ ↄ ↕╣≡⅝√⁹ ⌐ ≤─

╩ ∆◓ꜝⱨ ⅛╠⁸∕╣╩ ╖ ╢↓≤⅜ ╢⁹ 

 1 
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│ ⌐⅔™≡ ⅜ 50 ╩ ╘⁸ ה ⌂≥─ꜞ☻◒ ⅜ 15 ⌐

≤≥╕∫≡⅔╡⁸ ≥▪ꜞ◄꜡כꜚה ∆╢≤ ⌐ │№╢╙──⁸ │╛│╡

⅜ ↄꜞ☻◒ ⅜ ⌂™≤ ⅎ╢⁹ 

⌐ ─ ⌐ ∆╢ ⁸ ╩ ≡™ↄ⁹ ≢ ≤ ≤─ ─

╩ ═√⅜⁸↓─ ╙№∫≡ 2000 ╟╡ │⁸ ─ ⅛╠ ┼

─ ╩ ∕℮≤∆╢ ╩ ∟ ⇔≡⅝√⁹∕─ ≤⇔≡ 2003 ⌐ ⅜

↕╣√⁹ ≤⇔≡│ ─ ╛ ⌐⅛⅛╢ ╩ 20 ⅛╠ 10 ⌐ ∆╢≤™

℮╙─≢⁸ │∕─ ⌐╟╡⁸∕╣╕≢╟╡╙ 10 ↄ ╩ ╢↓≤⅜ ∞∫

√⅜⁸ ⅜ ⁸ ⌐ ∞≤™℮ ╙ √⁹↓─ │∕─

╩ ⌡√⅜ ⌐ ↕╣⁸∕╣⌐ ╦╡⁸NISA⅜ ↕╣√⁹ ─ ⅜

⇔≡™╢ ─ ⌐│⁸ ⌐ ╩ ⅎ╢↓≤⅜ →╠╣≡™╢⅜⁸NISA│∕─

≤™ⅎ╢⁹ ≤⇔≡ ∞↑≢⌂ↄ⁸ ╛↓╣╕≢ꜞ☻◒ ┼─

⌐ ≢№∫√ ⌐╙ꜞ☻◒ ┼─ ╩ ∆ ╖≤⌂∫≡™╢⁹NISA

│ 100 ╕≢─ꜞ☻◒ ┼─ ⌐ ⇔≡ ⁸∕─ ╛ ╩

⌐∆╢≤™℮ ⅜ ╠╣≡™╢⁹NISA─ ─ ⌐│ 1 ≢ ⅜≢⅝╢ ╙

№╡⁸ ⌂™ ≢╙ꜞ☻◒ ┼─ ╩ ╘╢↓≤⅜ ≤⌂∫≡™╢⁹ꜞ☻◒

┼─ ─ ⅝↕⌂≥⅛╠ꜞ☻◒ ┼─ ╩ ⅎ╢ ⅜ ⅛∫√≤ ⅎ

╠╣╢⅜⁸NISA≢│ ⅜ ⌂√╘⁸ ⌐ ═ꜞ☻◒ ┼─ ⅜⇔╛∆™

≤⌂∫≡™╢⁹∕─√╘ꜞ☻◒ ┼─ ╩∆╢ │ ⇔≡™╢≤ ⅎ╠

╣╢⁹ 

NISA─ ⌐ ∆╢ ─ 2 ╩ ╢≤⁸ ─ ≢│

490 ≢№∫√⅜⁸ ─ ≢│ 720 ⅜ ↕╣≡™╢⁹ │

≥─ ⌐⅔™≡╙ ₁⌐∕─ ╩ ┌⇔≡™╢↓≤⅜╦⅛╢⁹╕√⁸↓↓≢ ─

⌐ ⇔√≤↓╤⁸60 ─ ─ ⅜ ─⅔╟∕ 60 ╩ ╘≡⅔╡⁸

NI SA╩ ∆╢ ⅜ ™↓≤⅜╦⅛∫√⁹ 

╕√⁸ ⁸ ╩ ⌐ →⁸ ⌐╟╢ ™ ╣⌂≥─ ⌂

⅜⌂↕╣≡™╢⁹↓╣⌐╟╡ ─ │ ↄ ™≡⅝√♦ⱨ꜠─ ⅛╠ ╩

╖≡⅔╡⁸ ₁⌐▬fiⱨ꜠─ ⌐ ⅛∫≡™ↄ≢№╤℮⁹▬fiⱨ꜠⌐⅔™≡│⁸

⅜ ⇔≡™ↄ√╘⁸∕─╕╕ ╩ ⇔≡™╢∞↑≢│∕─ │ ≤ ⌐

╡⇔≡⇔╕™⁸ │ ⇔™ ≤│ ⅎ⌂™∞╤℮⁹ ⌐ ≢№╢⅜⁸ ⌐│

⅜ ↕╣╢⅜⁸ ─♀꜡ ─ ≢│ ⌐╟╢ │fiכ♃ꜞ─

 2 
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╘⌂™≤ ⅎ╠╣╢⁹ ⁸ │ ╩♃כ♦─ ≡╙ ╟╡╙

─ ⅜ ⅜☻כ◔™ ↄ⁸▬fiⱨ꜠⌐ ™≤ ⅎ╢⁹╕√ ╙▬fiⱨ꜠⅜ ∆╢≤

⅜fiכ♃ꜞ⁸╠⅛≥↓╢⌂≥ ⇔▬fiⱨ꜠⌐ ∆╢Ⱬ♇☺⌐⌂╢≤ ⅎ╢⁹↓─

╟℮⌐ ╢≤⁸ ─ ™ ≢│ ↄ─ ─ ⅜ ╡∆╢

⅜ ™↓≤⅛╠⁸ ⌐⅛↑≡│ ╩ ⌂≥─ꜞ☻◒ ┼─ ⌐ ≡╢≤™

℮ ⅜ ╕⇔™≤ ⅎ╠╣╢⁹↓╣╠─ ⅛╠ꜞ☻◒ ┼─ ⅜ ⇔≡™

╢⁹ 

2  ≤  
 

≢ꜞ☻◒ ┼─ ╩ ═√≤↓╤≢⁸ ⌐ ─ ≈ ⁸∕─

⌐ ∆╢ ⌐≈™≡ ═╢⁹≢│ ⌐ ⅜≥╣╒≥№╢─⅛ ≡™

ↄ⁹ 

─₈ ₉⅛╠ ╠╣√ ⱨꜝ◓╩♃כ♦─ 3 ⌐ ⇔√⁹

↓╣⌐╟╢≤⁸ 10 ≢│ №√╡ │⅔╟∕ 1700 ≢⁸20 ⅛╠

50 ╕≢─ │∕╣∙╣ 300 ⁸650 ⁸1100 ⁸1700 ≤⌂∫≡⅔╡⁸

⅜ ↄ⌂╢⌐≈╣ ╙ ↄ⌂∫≡™ↄ↓≤⅜ ⅛╢⁹60 ─ ⌐ ∆╢≤

│ 2400 ≢№╡⁸ ─ ≤ ⇔≡ ⅜ ™↓≤⅜ ⅛╢⁹↓─

⌐│ ≤™℮ ≢ꜞ☻◒ ⅜ ╕╣≡⅔╡⁸∕╣ ⇔≡╙ ─ ⅜

⅜ ⅝™↓≤⅜╦⅛∫√⁹ 

⇔⅛⇔⁸ 24 ─ ⌐⅔↑╢ ─ ╩ ≡╖╢≤⁸₈

⅜ ⅎ√₉╕√│₈ ╦╠⌂™₉≤∆╢ │ ─ 38.9 ⁸₈ ⅜ ∫

√₉≤∆╢ │ ─ 43.9 ≢№╡⁸╕√₈ ⅜ ∫√₉≤⇔√ ─ │₈

┼─ ₉⅜ 73.2 ≤ ╙ ↄ ╘≡™√⁹↓─↓≤⅛╠ ─ ─

⅜ ∫≡⅔╡⁸∕─ │ ┼─ ⌐╟╢≤↓╤⅜ ⅝™≤™℮↓≤⅜ ⅛╢⁹

╟╡⁸ ⅜ ⅝™↓≤│ ≢№╢⅜⁸ ∕╣╠ ╩ ╡ ⇔≡ ⌐

≡≡™╢↓≤╙ ≢⅝√⁹ 

 3 ─  
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⌐ ─ ⌐ ∆╢ ╩ ≡™ↄ⁹ ─ ⅛╠

╠╣√ ⌐╟╢≤⁸₈ ─ ╕√│ ⌐ ⅎ≡ ⅎ≡™╢ ≤⇔≡─

╩ ⇔≡™╢₉ │ 60 ⅔╟┘ 70 ⅜ ╙ ™≤™℮↓≤⅜ ⅛∫

√⁹↓╣│ ─NISA─ ⅜ ™↓≤≤╙ ∆╢⁹ 

╕√ ─ ⌐ ∆╢ 60 ≤ 70 ┼─ ─ ⌐╟╢≤⁸₈ ─

─√╘₉≤₈ ╛ ─ ┼ ⅎ╢√╘₉≤™℮ ⅜ ╩ ╘≡⅔╡⁸∕

╣╩ 4⌐ ⇔√⁹ 

⅛╠ ⅜ ה ⌐╙ ─ ≤⇔≡ ↄ─ ╩ ⇔≡™╢

↓≤⅜ ⅛∫√⅜⁸↓─↓≤│⁸ ─ ┘∕─ ⅜ ─ ⌐ ╩

╓⇔ ╢≤™℮↓≤╩ ⇔≡™╢⁹∕⇔≡⁸ ─ ⌐╟╢ꜞ☻◒ ┼─

─ ╩ ╙ ⅝ↄ ↑╢─│ ≢№╢↓≤╙ ⅛∫√⁹ 

3  ─  
⅜ ╩ ↄ ⇔≡™╢ ≢⁸ ╩ ╡ ⇔≡ ╩⇔≡™╢↓≤⅜

⅛∫√⅜⁸ ≢│∕─ ⌐ ∫≡™╢ ╩ ⅎ╢√╘⌐⁸ ─ ⌐≈

™≡ ≡™ↄ⁹ 

│ ⅜ ╩ ™≡⅔╡⁸ │ ⅜⌂ↄ⌂╢√╘⁸ ⌐ ∫

≡ ╩⇔≡™╢⁹↓↓≢ 24 ⌐⅔↑╢ ─ 5 ╩ ≡╖

╢⁹ ─ ╩ 100 ≤⇔≡⁸∕╣⌐ ∆╢ ╩ ⇔√⅜⁸ ה ⅜

 4 

 5 
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─ 70 ╩ ╘≡™╢↓≤⅜ ╖ ╣╢⁹↓─↓≤⅛╠ │ ⅜ ∆╢

≢ ⌂ ≢№╢↓≤⅜™ⅎ╢⁹ 

⇔⅛⇔⌂⅜╠⁸↓─╟℮⌐ ⌐ ∫√ ≢⁸ ⅜ ─™ↄ ╩ ╢↓≤⅜

⌂─∞╤℮⅛⁹ ─₈ ⌐ ⌂ ₉╩ ♃כ♦√⇔

6 ⌐╟╢≤⁸ ⅜ ─ ╩ ╢⌐│ 23 ≢№╢≤↕╣≡⅔

╡⁸↕╠⌐╝≤╡─№╢ ╩ ╢⌐│⅔⅔╟∕ 35 ∞≤↕╣≡™╢⁹ 

─ ─ ⅜⅔╟∕ 25 ≢№╢↓≤╩ ⅎ╢≤⁸ ─ ∞↑≢│

─ │≢⅝≡╙⁸╝≤╡─№╢ ╩ ╢↓≤⅜≢⅝⌂™≤™℮ ⌐⌂∫≡™

╢⁹↓╣│ ⅜↓╣╩ √⇔≡™⌂™√╘≢№╢⅜⁸ ⌐ ╘√ ╩

╡ ∆↓≤≢↓─ ╩ ╘≡™╢≤ ⅎ╢⁹ 

⌐ ─ ⌐≈™≡╙ ≡╖╢⁹ ⅜ ∫√₈ ─ ⌐ ∆╢

₉ 3 ≈╕≢ 7 ⌐╟╢≤ ≢ ╙ ↄ ⇔√≤ ⅎ

√ │ ה ≢№∫√⁹ ⌐⌂╣┌ ╛ ⁸ ⅜

ⅎ⁸╕√ ≤│ ⌂╡ ⌐ ╛ ⌐ ╩ ┬↓≤⌐⌂╢√╘⁸↓╣╠─

─ ─ ⅜ ↄ⌂╢≤ ⅎ╢⁹↕╠⌐ ─ ⌐╟╡⁸70 74

⌐ ↕╣≡™╢╙──⁸ ─ │↓╣╕≢─ 1 ⅛╠ 2 ⌐⌂╢≤™℮

⌐⌂∫≡™╢⁹ 

7 

 6 
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╩ ⌐ ╡⁸ ╡ ⇔─ ⁸ ─ ╩ ∆╢≤⁸ ⅜ ≢

№╢↓≤│ ⌐ ╩ ⅎ⁸ ⌐╙ ⅜ ≡ↄ╢∞╤℮⁹↓℮⇔√ ⅛╠⁸

╘ ╩ ⇔√╙─⌐∆╢ ╩ ╢ ⅜№╢≤ ⅎ╢⁹ 
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2    

≢│⁸ ╩ ∆╢⌐№√╡ ⌐⇔√⁸ꜝ▬ⱨ◘▬◒ꜟ ╛ ╩

™√ ─ ⌐ ∆╢ ╛⁸ ⱳכ♩ⱨ◊ꜞ○─  ⌐ ∆╢™ↄ≈⅛─

╩ ╡ →⁸∕╣╠─ ╛ ⅛╠≥─╟℮⌂ ⅜ ╠╣√─⅛⌐≈™

≡ ═≡™ↄ⁹↕╠⌐⁸∕╣╠─ ⌐ ≠™≡⁸ ─ ⌐ ⇔ꜞ☻

◒Ⱬ♇☺─ ⅛╠ ⱳכ♩ⱨ◊ꜞ○╩ ∆╢≤™℮ ─ ╛ ⌐≈™≡

∆╢⁹ 

1   
╕∏⁸ ─ⱳכ♩ⱨ◊ꜞ○╩ ⅎ╢√╘⌐╙⁸ꜝ▬ⱨ◘▬◒ꜟ ⌐ ⇔⁸

─ꜞ☻◒ ⌐ ∆╢ ⌐≈™≡ ⇔√⁹ 2006 │⁸ ─

⅜ ─ ─ꜞ☻◒ ┼─ ⌐≥─╟℮⌐ ⇔≡™ↄ─⅛⌐≈™≡⁸

⌂≥╩ ™⁸ꜝ▬ⱨ◘▬◒ꜟ ⌐ ∫≡⁸ ╛◦♫ꜞ○ ⌂≥╩ ∫√

╙─≢№╢⁹↓─ ⌐╟╣┌⁸ ─ ─╖⌐ ╩№≡⁸ⱳכ♩ⱨ◊ꜞ○

╩ ⌐ ↄ≤⁸ ⌐ ╘╢ꜞ☻◒ ─ │ꜝ▬ⱨ◘▬◒ꜟ╩ ∂≡

⌐⌂╢≤™℮ ⅜ ╠╣╢⁹∕↓⌐⁸↕╠⌐ ≤™℮ ╩ ∆╢≤⁸

⅜ ≢№╢⌂╠┌⁸ ─ ─ ⅜ ™ ─ │⁸╟╡ꜞ

☻◒ ⌐⌂╢│∏≢№╢⁹≈╕╡⁸ ⌐ ╘╢ꜞ☻◒ ─ │ ≤ ⌐

∆╢↓≤⌐⌂╢⁹ ≢⁸ ⅝ ╘√┌⅛╡─ ⌂≥⌐ ⇔≡│⁸╕∞

─ ⅜ ⌂™⌂≥⁸ ─ ⌂≥─ ⅛╠ ≤⇔≡ꜞ☻◒ ╩ ∆╢

↓≤⅜ ⇔™⁹∕─√╘⁸ꜞ☻◒ ─ │⁸ ⅛╠ ⌐⅛↑≡ ╕╢│

∏≢№╢⁹↓╣⌐⁸ ╒≥─ ⌐⅔↑╢ ─ ╩ ⇔√ ╩ ⅎ╣┌⁸

⌐⅔↑╢ꜞ☻◒ ─ │ꜝ▬ⱨ◘▬◒ꜟ╩ ∂≡ ⌂╡─ ⌐⌂╢│∏

≢№╢⁹ 

⇔⅛⇔⁸ ⅛╠╙ ⅛╢ ╡⁸ ⌐⅔↑╢ꜞ☻◒ ─ │ ⅜

╙ ⅝™⁹↓╣│⁸ꜝ▬ⱨ◘▬◒ꜟ ⅜ ⇔≡™⌂™↓≤⌐⌂╢⁹↓─ ⌐≈™

≡⁸ ה ה 2013 ╩ ⌐⇔√⁹↓─ │⁸Fujiki, Hiraka t a and 

Shioji 2012 ─ 2007 ⅛╠ 2010 ─ ⌐♃כ♦▬ⱬכ◘ ≠ↄ ╩⁸1991

─ ╩ ™≡ ⇔√╙─≢№╢⁹∕─ ⁸ ─ │ ⌐

⌐ ─ ╩ ⅎ╢≤™℮ ⅜ ⅛∫√⁹ ⌐╟╣┌⁸ ⅛⌐ ─ ™ ╒

≥ꜞ☻◒ ─ │ ↄ⌂∫≡™╢⁹╕√⁸ ⌐╟╢ ─ │╙│

╛⌂ↄ⁸ │ ─ ╟╡╙ ⌐╟∫≡ꜞ☻◒ ╩ ↄ ⇔≡™

╢─≢№╡⁸ꜝ▬ⱨ◘▬◒ꜟ ⅜ ╡ √⌂ↄ⌂∫≡™╢↓≤⅜ ⅛╢≤╙ ═╠╣≡

™╢⁹ 

↓─╟℮⌐⁸ꜝ▬ⱨ◘▬◒ꜟ ⌐ ⇔≡ ⅜ꜞ☻◒ ╩ ↄ ⇔≡™╢

⌐⅔™≡⁸≥─╟℮⌐ ⱳכ♩ⱨ◊ꜞ○╩ ∆╢⅛⅜ ⌐⌂∫≡ↄ╢⁹╟∫≡⁸
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≢│ ⱳכ♩ⱨ◊ꜞ○╩ ∆╢ ⌐ ⇔≡⁸ ⌐⇔√ ⌐≈™≡ ∆

╢⁹ 

2011 ≢│⁸ ╩ ⌐≤╡⁸ ⌂ ─ ⌐≈™≡⁸≥─ ╩

≥╣ↄ╠™─ ≢ ≈─⅛≤™℮ ⱳכ♩ⱨ◊ꜞ○╩ ⸗♦ꜟ≤ ꜞ☻◒⸗

♦ꜟ≢ ⇔⁸∕─ ╩ ה ⇔≡™╢⁹ ⸗♦ꜟ│⁸ⱳכ♩ⱨ◊ꜞ○╩

╘╢ ⌂ ⅜fiכ♃ꜞ⁸⅜╢№≢ ⌐⌂∫≡™╢↓≤⅜ ≢№╢↓

⅜fiכ♃ꜞ⁸≥ ≥∟╠⌐┬╣√≤⇔≡╙ꜞ☻◒≤╖⌂↕╣╢↓≤⌂≥─ ⅜№╢⁹

≢ ⅜fiכ♃ꜞ⁸│ꜟ♦⸗◒☻ꜞ ⌐ ⇔√ ╩ ∫√ ─╖╩ꜞ☻◒≤

ⅎ╢⁹↓╣╠ ≈─⸗♦ꜟ╩ ™⁸ ה ה ה ─

⌐ ⇔≡ ─ ⱳכ♩ⱨ◊ꜞ○╩ ⇔⁸ ⇔≡™╢⁹∕─ ⁸ │

≥∟╠─ꜞ☻◒╙ ⇔≡™╢↓≤⁸ │⁸ ꜞ☻◒⅜ ⌂™↓≤⌂

≥─ ⅜ ╠╣≡™╢⁹ 

 

2  ─  
≢│⁸ ⌐№╢ ─ꜞ☻◒ ┼─ ╩ ╕ⅎ⁸ ─

─ ⱳכ♩ⱨ◊ꜞ○╩ ∆⁹ 2011 ≢│⁸ ꜞ☻◒╩ ╠⇔≡™ↄ≤™℮

⅛╠ⱳכ♩ⱨ◊ꜞ○─ ╩ ╘√⅜⁸ ≢│⁸ ≤™℮ ◘▬♪╩

⇔⁸ ╛ ≤ ⌐⌂╢╙─╩ꜞ☻◒Ⱬ♇☺≤⇔⁸ ╩ ╘≡™∫√⁹╕√⁸

⌐≈™≡╙⁸ ─√╘ ⅝ↄ ↑≡ ⁸ ⁸ ⁸

─ 4 ≈─╖ ╡ →╠╣≡™√⅜⁸ ≢│▪ⱷꜞ◌ה ─╣∙╣⧵♠▬♪ה ה

⌐≈™≡╙ ⇔≡™ↄ⁹↕╠⌐⁸ ⇔√ ꜞ☻◒⸗♦ꜟ≢│⁸ fiכ♃ꜞ╢

─ ⌐♩♇◕כ♃╩ ╦∑╢⌂≥─ │ ╢╙──⁸ ─ ™≢№╢ ≤

™℮ ─ ╩ ∆╢↓≤│≢⅝≡™⌂™⁹∕↓≢ ₁│⁸ ⅜ ↕╣╢╟

℮⌐⁸ ─ ≤ ─fiכ♃ꜞ╢╟⌐ ─ ╩ ↕ↄ∆╢↓≤╩ ╖√⁹

│ ≢ ═╢⅜⁸↓╣│ ≤ ⅜fiכ♃ꜞ─ ≢№╢↓≤≢

↕╣╢⁹∕℮⇔√ ─ ╩ ╖ ╪∞ꜞ☻◒Ⱬ♇☺↕╣√ ⱳכ♩ⱨ◊ꜞ○╩

∆╢⁹↓─ ⱳכ♩ⱨ◊ꜞ○─ ⌐№√∫≡│⁸ ╩ ™√

⸗♦ꜟ╩ ≢ ⅎ╢⁹ 
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3   ≤  

 ↓─ ≢│⁸ ─ ╩ ∆╢ ─ⱳכ♩ⱨ◊ꜞ○⌐≈™≡ ∆╢⁹

╕∏⁸ ─ ⅜fiכ♃ꜞ≥ ⌐№╢ ╩ ∆╢↓≤≢⁸∕─

⅜ ∆╢ꜞ☻◒╩ ╠∆↓≤⅜ ≢№╢↓≤╩ ∆⁹∕⇔≡∕─╟℮⌂ ╩ ≈

╩ ═√⁹ ⌐⁸ ╩ ™≡⁸ ─ ─ ╩ ⇔√

ⱳכ♩ⱨ◊ꜞ○╩ ≢ ⇔√⁹∕─ ⁸ ─ ─ⱳכ♩ⱨ◊ꜞ○≤

⅝ↄ ⌂╢ ╩ ∆↓≤⅜ √⁹ 

1  ꜞ☻◒Ⱬ♇☺ 
⌐≤∫≡ ╕⇔™≤ ╦╣╢ⱳכ♩ⱨ◊ꜞ○╩ ∆╢⌐№√╡⁸ ⌐≤∫

≡ꜞ☻◒Ⱬ♇☺ ⌂ ⌐≈™≡ ⇔√™⁹ ╘⌐⁸ ⅜ ┼─

╩ ℮ ⁸≥─╟℮⌂ ⌐ ╩ ℮↓≤⅜ ╕⇔™⅛╩ ∆╢↓≤⅜ ≢№

╢⁹ ≤⇔≡⁸ ─ │ ≤ ┼─ ╢╟⌐fiכ♃ꜞ ─

⌐╟∫≡ ↕╣╢≤ ∆╢≤⁸ ≤ꜞ☻◒ ┼─ ╢╟⌐fiכ♃ꜞ

─ ╩№╢ ⌐ ≈↓≤⌐╟╡⁸ │ ╩☻ⱶכ☺fi◓∆╢↓≤≢ ╩

╘╢↓≤⅜≢⅝╢⁹ ─☻ⱶכ☺fi◓≤│⁸ │ ⅛╠ ⌐⅛↑≡⁸≢⅝╢

╡ ╩ ∆╢↓≤⌐╟∫≡ ╩ ╘╢↓≤⅜ ╢≤™℮╙─≢№╢⁹ ─

≤ ⌂ ─≥fiכ♃ꜞ─ ╩ ⅜fiכ♃ꜞ⁸╘ ≤⌂╢╟℮⌂

╩ ⅜ ∆╢↓≤≢⁸ ─ ⅜ ⇔√ ─ꜞ☻◒╩Ⱬ♇☺

∆╢↓≤⅜ ≢№╢⁹↓╣│ ─ ⅜ ∆╢≤⁸ │fiכ♃ꜞ─

∆╢√╘⁸ ─ ≡─ ─ ╩ ∆╢↓≤⅜≢⅝╢↓≤⌐╟╢⁹ 

⌐⁸ ⅜fiכ♃ꜞ≥ ─ ╩ ∆╢↓≤⅜⁸ ⌐≤∫≡ꜞ☻◒

Ⱬ♇☺≤⌂╢↓≤╩ ⇔√™⁹╕∏⁸ ⌐⅔↑╢ ─ ─

─ ⌐≈™≡ ⅎ╢⁹ ─ ὅ │ ≢№╡⁸ ⱨ□◒♃כ⌐╟∫≡

⅛╣╢↓≤╩ ╕ⅎ╢≤⁸ ∆╢ ≤ │ 

≤⌂╢⁹↓↓≢│⁸ὖ│ t ─ ╩⁸Ὓ│ ─ ─ ╩⁸ὢ

╩fiכ♃ꜞ│ ⇔≡⅔╡⁸t ─ ὅ│ t ─ ┼─ ─ Ὡ⅛╠

┼─ ὖὛ╩ ™√╙─≢№╡⁸t+1 ─ ὅ │ t+1 ─ ┼─

─ Ὡ ≤ ┼─ ╢╟⌐fiכ♃ꜞ─ ὢ Ὓ╩ ⇔ ╦∑√╙─≢№

╢⁹↓╣⌐≈™≡ ↄ≤ 

 

≤⌂╡⁸╟∫≡ t ─ ὖ│⁸ 
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≢№╢↓≤⅜ ⅛╢⁹ 

 

↓↓≢⁸ 

≤ ↄ≤⁸ᵑ─ │ 

≤ ≢⅝╢⁹↓─ │ ⱨ□◒♃כ St ochast ic D iscount  Fact or  ≤ ┌

╣╢╙─≢№╡⁸ ─№╢ ≢ ↓╢ ≢─ ─Ɑ▬○ⱨ─ ⱨ□◒

╩כ♃ ⇔≡™╢⁹ 

 ╕√⁸ ꜞ☻◒ ─ ╩⁸ 

╟╡⁸ 

≤ ∆╢↓≤⅜ ≢№╢⁹ 

 ↓↓≢⁸ 

≤ ∆↓≤⅜≢⅝╢√╘⁸ᵓ─ ╩ ∆╢≤⁸ 

≤⌂╢⁹ 

⌐⁸ᵔ─ ╩ ⇔≡ ∆╢≤ 

≤⌂╡⁸ ⌐ᵒ─ ╩ ∆╢≤⁸ 

≤⌂╢⁹ 

 ╟╡⁸ │ ≤ ≡∫╟⌐fiכ♃ꜞ─ ╕╡⁸t+1 ─ ≤

t+1 ─ꜞ☻◒ ┼─ ⅜fiכ♃ꜞ─ ≢№╢⌂╠┌ꜞ☻◒⅜ ↄ⌂╢√╘⁸

⅜ ↄ⌂╢↓≤⅜ ⅛╢⁹↓↓⅛╠ ⅎ╢─│⁸t+1 ─ ⅜ t+1 ─

≥fiכ♃ꜞ─ ≢№╢↓≤⅜ꜞ☻◒╩ ∆╢≤™℮↓≤≢№╢⁹⇔⅛⇔⁸ ≤™

℮─│ ⌐╟∫≡ ╕╢╙─≢№╢⁹t+1 ─ │ t+1 ─ ┼─ כ♃ꜞ

fi ─ ≤ t+1 ─ꜞ☻◒ ┼─ ≡∫╟⌐fiכ♃ꜞ ╕╢√╘⁸t+1 ─ꜞ☻

◒ ┼─ fiכ♃ꜞ ─ ≤ t+1 ─ ┼─ ⅜fiכ♃ꜞ ≤⌂╢

╟℮⌂ ╩ ∆╢↓≤│⁸ ⌂≥─ ⌐╟∫≡ ┼─ ─

≤ ┼─ ─fiכ♃ꜞ ⅜ ⇔⁸ ⅜ ∟ ╪≢⇔╕℮ꜞ☻◒╩ ↄⱫ♇

☺≢⅝╢≤ ⅎ╢∞╤℮⁹↓℮⇔√ ⌐╟╡⁸ ≢│ ─ ⅜

≥fiכ♃ꜞ─ ⌐№╢╟℮⌂ ╩ ≤ ⅎ√⁹ 

ὖ ά ὢ  
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≢│⁸ ⌐≥─╟℮⌂ ⅜fiכ♃ꜞ─ ≤ ≤⌂╢─∞╤℮⅛⁹

⌂ ⁸ ⁸ ⁸♄► ⁸ ⁸DAX

⁸ ⁸ ⌐≈™≡ 2002 2013 ─ ╩♃כ♦─ ─

◘▬♩⅛╠⁸ ─ │ 2002 2013 ─ ≢─ ╩

─ ⅛╠ ⇔⁸∕╣∙╣ ≤─ ╩ ═√⁹

╩♃כ♦ ⇔√ ⌐≈™≡│⁸╟╡ ™☻Ɽfi≢♦כ♃╩ ╢↓≤╙ ≢№∫√

⅜⁸ │ ⇔≡⅝√╙─≢№╡⁸∕╣⌐╟╢ ─ ⅜ ↕╣╢√

╘⁸ ⅜ ≤⌂∫√↓↓ 10 ╩♃כ♦─ ∆╢↓≤⅜ ╕⇔™≤ ⇔√⁹

│ ≡ ⌂ 10 ≤⇔√⁹╕√⁸ ⌐ ⇔≡│⁸ ⅜ 65 ─

≤ ─ ≤⇔√⁹ fi│⁸כ♃ꜞ─ ─ t+1 ─

╩ t ─ ≢ ╡⁸ ≤ ═≡ ⅜≥╣∞↑ ⇔√⅛╩ ⇔≡™╢⁹ ╕√⁸

≤ ⌐⅔™≡│ ─ ╩╙≤⌐ ╩ ⱬכ☻⌐ ⇔⁸

─ ꜞ☻◒╙ ⌐ ╣√ ╩fiכ♃ꜞ─╣∙╣⧵≢ ⇔√⁹↓╣╠─ ╩ ─

8⌐╕≤╘√⁹ 

 

≥fiכ♃ꜞ 8  ─  

 

 

↓─ ⅛╠⁸ ─ ≤ ─ ⌐№╢ │ ⁸

⁸ ─ ≈≢№∫√⁹╕√⁸ ≤ ─ ⌐№╢ │

⁸ ⁸ ⁸ ⁸ ─ ≈≢⁸ ⌐ ⁸ ⁸ │

⌐ ≢№╢↓≤⅜ ≡ ⅛╢⁹ ─ ╟╡⁸ ─ ╩☻ⱶכ☺fi◓∆╢√

╘⌐ ─ ⅜ ∆╢ꜞ☻◒╩Ⱬ♇☺∆╢≤™℮ ⌐⅔™≡│⁸

⁸ ⁸ ─ ≈⌐ ∆╢═⅝≢№╢≤™℮ ⅜ ╠╣√⁹ 

2  ⱳכ♩ⱨ◊ꜞ○  
 

 ≢│ ⅜ ∆╢═⅝ ╩⁸ ─fiכ♃ꜞ≥ ⅛╠

≤⌂╢╙─≤ ⇔√⁹↕╠⌐™ↄ≈⅛─ ╩ ⁸ ⅛╠ ⇔⁸ ⌐≥─

╟℮⌂ ⅜№╢─⅛╩ ╘√⁹∕─ ≤⇔≡⁸ ╕⇔™ │ ⁸

⁸ ⁸ ⁸ ─ ≈≢№∫√⁹∕↓≢ ≢│⁸↓╣╠─ ╩≥─

╟℮⌂ ≢ ∆╢↓≤⅜ ╕⇔™─⅛╩ ═⁸ ─ ⱳכ♩ⱨ◊ꜞ○╩

∆╢↓≤╩ ╖√⁹ⱳכ♩ⱨ◊ꜞ○╩ ∆╢⌐№√∫≡ ⇔√ │⁸
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⁸ ⁸ ⁸ ─ ≈─ ≢№╢⁹↓╣│ ⇔√ ≈─ ≤

⌂╢╙─≢№╢─≢⁸ ─ ╩ ∆╢⁹╕∏ ╩ ⇔√ ≢№╢⅜⁸

─ ⌂ ⌐⅔↑╢ ┼─ ╩ ╖╢≤⁸ │ ⅝⌂►▼▬♩

╩ ╘≡™╢√╘⁸↓╣╩ⱳכ♩ⱨ◊ꜞ○─ ≤⇔≡ ∆╢↓≤│ ∞≤

⇔√⅛╠≢№╢⁹ ⌐⁸ ™ ─ √ ─ ≈╩ ─ ≈∞↑⌐ ∫√ │⁸

─ │∕╣∙╣⌐ ⅝ↄ ⌂╠⌂™≤™℮ ≤⁸ ─ ─ ┘ ─ ⌐

│ ⅝⌂ │ ™≤™℮ ⅛╠⁸ ≤⇔≡ ≤ ⅎ╢ ╩ ℮↓≤≤⇔√⁹ 

 ∕╣≢│╕∏⁸ ─ ⅜ ∆╢ꜞ☻◒╩℮╕ↄⱫ♇☺∆╢↓≤⅜ ⌂

ⱳכ♩ⱨ◊ꜞ○╩ ∆╢⸗♦ꜟ⌐≈™≡ ⅎ╢⁹ ╘⌐⁸ ⸗♦ꜟ⌐⅔↑╢

⌂ ─ ─ ≢─ ⌐≈™≡⁸ ╩ ™≡─ ╩

╖√⁹⇔⅛⇔⁸ ╩ ™╢≤ ≢№╢ ⅜ ≤⌂╡⁸

↓─ ╩ ↄ↓≤│ ⌐ ≢№∫√⁹∕↓≢ ─ ─√╘⌐⁸

╩ ™≡─ ╩ ∫√⁹ 

 ╕∏⁸ ⌂ ⌐≈™≡ 

≤⌂╢ ─ ≢ ⌐≈™≡ ⅎ╢⁹↓↓⌐ ↕╣≡™╢ A⁸B │∕╣∙

╣ ─ ╩⁸Y │ ≤ ─ ─ ╩⁸W│ ─ ╩

⇔≡™╢⁹╕√Ra≤ Rb│ ╢╟⌐fiכ♃ꜞ─ ╩ ⇔≡™╢⁹ 

⇔√⅜∫≡⁸ ─ ╟╡ │ 

≤⌂╢⁹ 

─ ╟╡⁸ │⁸ 

≤ ╕╢⁹ 

 ↓↓≢⁸ ⌐≈™≡ ⅎ╢⁹ ╩ 

≤∆╢≤⁸ ─ │⁸ 

≤⌂╢⁹ 

 ∕↓≢⁸↓╣╠─ ≈─ ╩ ╖ ╦∑╢≤⁸ 

⅜ ╕╢⁹↓─ ─ ╩ɬ ∆╢≤⁸ 
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≤⌂╡⁸ 

≤ ∑⁸↓╣╠─ │ ─√╘⁸ ─ ≢ ↄ↓≤⅜≢⅝╢⁹╕√⁸↓

─ │ ─ ⅜∆═≡ ≤⌂╢√╘⁸ ⅛╠ ⌐ ╛⇔√ ≢

╙ ⌐ ↄ↓≤⅜ ≢№╢⁹ 

 ╟╡⁸ ─ ─ꜞ☻◒╩Ⱬ♇☺≢⅝╢ⱳכ♩ⱨ◊ꜞ○⌐ ⇔≡─⸗♦

ꜟ⅜ ╕∫√⅜⁸↓─ ⌐⅔↑╢ ─fiכ♃ꜞ ה ה ─ ⅜ ─

⌐ ⇔≡≥─╟℮⌂ ╩ ⅎ╢⅛⁸ ⅛≢│⌂™⁹∕↓≢╙∫≤╙ ⅜◦fi

ⱪꜟ≤⌂╢⁸ ⅜ ≈─ ⌐≈™≡ A ─fiכ♃ꜞ─ ה ה ─ ⅜

A─ ⌐≥─╟℮⌐ ↕╣╢⅛╩ ⇔√⁹ ─ ⅛╠⁸ 

≤⌂╡⁸ ∆╢≤⁸ 

⅜ ╕╢⁹ ─ ╟╡⁸ 

≤⌂╢⁹ 

 ⌐ ─ ⅛╠⁸ 

≤⌂╡⁸ ╩ɬ ⇔≡⁸A⌐≈™≡ ∆╢≤⁸ 

⅜ ╕╢⁹↓─ │⁸ɬ⅜ ⅝™ ⌐ A ─ ⅜fiכ♃ꜞ ↄ⌂╢≤ A

─ ⅜ ⅎ⁸ A─ ─fiכ♃ꜞ ⅜ ⅝ↄ⌂╢≤ A─ ⅜ ╡⁸ A

─ ≥fiכ♃ꜞ W─ ⅜ ⅝ↄ⌂╢≤ A─ ⅜ ∆╢↓≤╩

⇔≡™╢⁹⇔√⅜∫≡⁸↓─ │ A ─fiכ♃ꜞ─ ה ה ─ ╩

⇔ↄ ⇔≡™╢↓≤⅜ ⌐ ≢⅝╢⁹ 

─↓≤⅛╠↓─⸗♦ꜟ─ ∆╙─⅜ ⅛∫√⁹↓↓⅛╠ ╩♃כ♦─ ™≡ ╩

╢⁹ ≢ ™╢⸗♦ꜟ│ ⌐ ⇔√╙─╩ ⅛╠ ─ ⌐ ⇔√╙─╩

™╢⁹ 
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 ↓─ ╩ ∆╢⁹Y │ ─ ╡ ⇔ ─ ≤ ─ 7╩⁸

A │ ⁸B │ ⁸C│ ⁸D│ ≤⇔√⁹Ra│ A ─ꜞ

╩fiכ♃ ∆⁹Rb,Rc,Rd⌐≈™≡╙ ≢№╢⁹ ─ ─ ⌐ɬ╩⅛↑╢≤ 

─ ⅜ ╕╢⁹ ─ ≤ ⌐ ─ ╩ ⁸ ⁸ ≢ ∆╢↓

≤╩ ╖╢≤ 

 

↓─╟℮⌐ ╢⁹ ─ 9 ⌐ ─ ⁸ ⁸ ⁸ ─

⁸ ≤∕─ ⸗♦ꜟ⌐ ™√ ╩╕≤╘√8⁹ 

                                                   
7 Y │ ≢№╡⁸ │ ⸗♦ꜟ≢ ⅎ≡™╢√╘⁸ ≢ ⌐ ≤⌂╢ ─
╡ ⇔ ≤ ─ ╩∕─ ≤⇔≡ ™√ 

8↓╣╠─ │ ≡⁸ ─ ⁸Investing.com ⁸YAHOO! FINANCE ⁸
YAHOO! JAPAN ⱨ□▬♫fi☻⁸ ה♩כ꜠ ה  ♩כ꜠ 

⁸ ⌐╟╢⁹ 
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ɬ─ │ ─ ╟╡⁸ ⌂ ─ ≢№╢ C<ɬ╩ √∆╟℮⌐ Y╟

╡ ⅝⌂ ╩ ╢╟℮⌐ ⇔√⁹ ⅎ≡ꜞ☻◒ ⅜⁸ ⌐ ™╠╣╢

≢№╢CRRA ≤ ∂⌐⌂╢╟℮⌐ ⇔√⁹ɗ─ │⁸ ≢ ⅜

╒╓ ≤⌂╢╟℮⌂ ≤⇔√⁹↓╣╠─ ╩ ≡ ⇔⁸A, B, C, D ─ ≈─ ╩

≈─ ╩ ↄ↓≤≢ ╘╢⁹∕─ ≤⇔≡∕╣∙╣─ │ ─╟℮⌐ ╘

╠╣√⁹ 

∕╣≢│↓─ ⅜™∫√™≥─╟℮⌂↓≤╩ ∆╢─⅛ ⇔√™⁹↓↓≢ ⌐⁸

─Ɽꜝⱷכ♃כ≢№╢ɬ─ ⌐╟∫≡⁸ ─↓╣╠─ │ ∆╢↓

≤│ ∆╢ ⅜№╢↓≤╩ ═≡⅔ↄ⁹ ⌐ ∆═⅝ │ C ≢

№╤℮⁹ ≈─ ─ ≢ ∕─ ⅜ ⅜fiכ♃ꜞ│╣↓⁹╢™≡∫⌂≥

⌐№∫√↓≤╩ ⇔≡⅔╡⁸ ╡⌐╟∫≡ ⅜ ≢⅝╢≤™℮↓≤≢№╢⁹

⌐ ─fiכ♃ꜞ─ ⌐ ╩ ↑╣┌⁸ ╟╡ ↕⌂ ╩≤∫≡™╢─│ C─╖≢

№∫√⁹ ⌐ A , B , D ─ ─ ⅝↕⌐ ⇔√™⁹ ╙

⅝⌂ ≤⌂∫√─│ A ≢№∫√⁹∕─ ≤⇔≡ ⅎ╠╣╢╙─│ ─ ─ ↕↕≢

№╢⁹ ─ B, D ─ ⌐ ═≡ ⌐ ↕⌂ ╣ ≤⌂∫≡™╢⁹↓╣│ꜞ☻◒⅜ ↕

™≤™℮↓≤╩ ⇔≡⅔╡⁸ ⌂ ≤⇔≡ ⌂ ╩ √⇔≡™╢≤ ⅎ╠╣

╢⁹ ⌐ B, D ─ ≢№╢⅜⁸↓∟╠╙ ╙ ⅝⌂ ⅜№╢─│ ─ ─ ≢№╢≤

ⅎ╠╣╢⁹A ≤─ ⌐ ═╣┌∕─ │ ↕™⅜⁸0.01 ↄ ⅜№╢√╘⁸ ≢⅝⌂

 9  

ɢ 8,095,848

Y 4,047,924

ɓ 0.9975

mean(Ra) 1.00529
mean(Rb) 1.04955
mean(Rc) 0.9987
mean(Rd) 1.0404
mean(W) 2,154,363
var(Ra) 0.00055
var(Rb) 0.0450
var(Rc) 0.0049
var(Rd) 0.0352
cov(Ra,Rb) -0.0023
cov(Ra,Rc) 0.000558
cov(Ra,Rd) -0.000946
cov(Ra,W) -592.722
cov(Rb,Rc) 0.00772
cov(Rb,Rd) 0.0360
cov(Rb,W) 112.042

cov(Rc,Rd) 0.00865

cov(Rc,W) -2343.327
cov(Rd,W) -2768.741
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™≤ ⅎ╢⁹ ⌐⁸B │ ≤ ≢№╢⅜⁸D│ ≤ ≢№╢⁹ꜞ☻◒Ⱬ♇☺

─ ─ ⌐ B │∕─ ╩ √⌂™≤ ⇔√⅜⁸D⌐│∕℮⇔√ ⅜№╢≤ ⇔

√↓≤╙ ─ ⅝↕≤⇔≡ ╣≡™╢⁹ ≢⁸ ⇔√ ─ │⁸ ⅛

╠ ↕╣≡™╢ ⁸ ⌐ ═≡ ⅝ↄ│⌂⅛∫√⁹9 

│ ⌐≈™≡ ╩ ─fiכ♃ꜞ⁸⅜√∫ ⅜ ╟╡ ⅝⅛∫√≤⇔≡╙⁸∕

─ │ ─ ╩≤╡ ╢↓≤⅜ ⅛∫√10⁹ ─ │ ╡≤ ⇔√⅜⁸↓╣│

≈╕╡ ╣≢№╢≤ ⅎ╢↓≤⅜≢⅝⁸ꜞ♃כfi⅜ ⁸╕√│ ↕⌂ ≢

╡╟─fiכ♃ꜞ⁸╣ ⅝⌂╙─┼ꜞ☻◒ ┼─ ╩ ℮≤™℮ ≢№╢≤

ⅎ╢⁹ ⌐ ─ ⅝↕⌐≈™≡∞⅜⁸↓╣│╕∏ ─ ⅝↕⌐ ↕╣╢≤ ⅎ╠╣

╢⁹ ─ ╩ ∫√ C ╩ ⇔≡╙⁸ ─ ↕⌂ │∕─ ⅜ ⅝ↄ⌂∫≡™

╢⁹↓╣│ꜞ☻◒ ┼─ ─ ⌂ ≢№╢⁸ ─ ↕⌂ ꜞ☻◒─ ↕

™ ╙─┼─ꜞ☻◒ ┼─ ⅜ ╕⇔™≤™℮↓≤╩ ⇔≡™╢≤ ⅎ╠╣╢⁹≈╕

╡⁸╟╡ ⌂ ┼─ꜞ☻◒ ┼─ │ ─ꜞ☻◒ ┼─ ─ ⅎ ≤

⌐ ≢№╢≤ ─ ⅛╠╙ ⇔√⁹ ⌐ ─ ⅝↕⌐≈™≡│⁸ꜞ☻◒Ⱬ♇☺─

─ ⌐ ⅎ√⁸ ≤─ ╙ ╩ ⅎ≡™╢⁹ ─ ⁸

≤ ─fiכ♃ꜞ─ ⅜ ≢№╢╙─│ ─ ⅝↕⌐ ↕╣≡™╢⁹↓

╣│ ╛ ─╖⅛╠ꜞ☻◒ ┼─ ╩ ∆╢╟℮⌂ ≢│ ≢⅝⌂™

≢№╡⁸ ─ ₁─ ─ ⌂ⱳ▬fi♩≢№╢⁹∕╣≢│ ↕╣√ ⅛╠ⱳכ

♩ⱨ◊ꜞ○╩ ⇔√™⁹ ╙ ↕⌂ ╩ ∫√ B╩ ≤∆╢≤⁸ 

 
A   7 

B   1 

C 11 

D   3 

 

≤™℮ ⌐⌂∫√⁹C│ ─ ╡ ╡ ╣ ╩ ⇔≡⅔╡⁸ ⌐ ∆

╢ ─ │A , B, D ╩ ⅎ╣┌ ™⁹ ╟╡ 10 ╠⅛♃כ♦─ √

⌐≤∫≡ ⌂ ⱳכ♩ⱨ◊ꜞ○╩ ╘╢↓≤⅜ √⁹ ∕╣≢│↓↓≢⁸

─ ─ⱳכ♩ⱨ◊ꜞ○╩ ─ 10⌐╕≤╘√⁹↓╣│ 2013 ⌐⅔↑╢ 65

─ ─ ⌐ ∆╢ⱳכ♩ⱨ◊ꜞ○╩ ⇔√╙─≢№╢⁹ │ ⁸

⁸ ה ≤ ⇔⁸ ╩ ≤⇔≡∕╣∙╣─ ─ ╩ ♃כ♦⅔⌂⁹√⇔

⌐ ⇔≡⁸ ⌐℮╟─↓│♃כ♦─ ⌐ ↕╣≡™⌂⅛∫√√╘⁸™ↄ≈⅛─ ╩

™≡ ⇔√↓≤╩ ⇔≡⅔⅝√™⁹╕∏⁸∕╣∙╣─ ⌐ ⇔≡⁸ │

                                                   
9 ≤ ─ ╩ ╩ ⇔≡ ⅛⇔√ ⅛╠ ⇔√⁹↓╣│ ─ ⅜ ─ ⌐

╩ ⅎ╢⅛╠∞≤ ↕╣╢⁹ 
10 ⇔⌐ C╩ ™√ ≢╛∫√ ⅜fiכ♃ꜞ⁸ ╟╡ ⅝⌂ ─ ≢╙ ─ ≤⌂∫√⁹ 

 10 
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₈ ה ꜞ☻◒ ┼─ ₉⁸ │₈ ה ꜞ☻◒ ┼─

₉⁸ ה │₈ ה ₉─ ╩∕╣∙╣─ ≤╖⌂⇔√⁹ ⌐

⇔≡│⁸₈ ה ₉─ ─ ≢│ ≤ ⅜ ⅝ↄ ╦╠⌂™≤ ⇔⁸↓

╣╠─ ╩ ⇔√⁹ ה ⌐ ⇔≡│⁸ ⌐╟╢ ⁸ ≡─ ⁸

⁸ ⁸ ◒☻ꜞה ┼─ ≢ ↕╣≡™╢ ╩ ™

√⅜⁸↓─℮∟ ╩ ⌐│ ⌐╟∫≡ ⌐ ↕╣≡™╢ ≤╖⌂∆

↓≤≢ ≤⇔√⁹╕√ ─ ╩ ─ ≤⇔√─│⁸₈ ה ₉⅜

∕╣╠ ⌐ ╕╣≡™╢↓≤╩ ⌐ ╣≡╙⁸ ⅜ ↕ↄ⁸ ╩∕╣╒≥ ╘

⌂™↓≤╩ ≤⇔√⁹ 

↓─ⱳכ♩ⱨ◊ꜞ○≤ ─ ⅛╠ ╘╠╣√ⱳכ♩ⱨ◊ꜞ○╩ ⇔≡╖╢⁹╕

∏⁸ ─ ⅜ ≤≡╙ ™⅜⁸ ╠╣√ⱳכ♩ⱨ◊ꜞ○≢─ │ 10% ≢№

╡⁸ ─ ╩ →╢ ⅜№╢⁹╕√⁸ ≤ ─ │≥∟╠

╙ ─ ─ⱳכ♩ⱨ◊ꜞ○╟╡╙ ↕ↄ⌂∫≡⅔╡⁸↓╣╠─ ╩ ⅝ↄ∆╢

⅜№╢⁹∕↓≢⁸ ≢│ ─ⱳכ♩ⱨ◊ꜞ○╩ ⌐╟∫≡ ╠╣√ⱳכ♩ⱨ◊

ꜞ○⌐ ≠↑╢↓≤╩ ≤⇔√™⁹ ⌐│⁸ ⅜ ⇔≡™╢ ⅛╠⁸

≢№╢ ≤⁸ ─ ∟ ╖≤ꜞ☻◒Ⱬ♇☺≤⌂╢ ─ ╩

↕∑⁸╟╡ ⇔√ꜞ☻◒ ┼─ ╩fiכ♃ꜞ ≢⅝╢╟℮⌂ ╖╩ ⅎ

√⁹ 
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4    

 ╟╡ ⅛╠ ⅎ√ ⌐≤∫≡─ ⱳכ♩ⱨ◊ꜞ○⅜ ↕╣

√⁹↓╣╩ ⌐⁸↓─ ≢│ ─ ─ ╩ ⌐ ⌂

⌐ ≠↑≡™ↄ⅛╩ ⇔√⁹ ≤∆╢ ╩ ≤ ⌐ ╡⁸

╩∆╢ ─ ≤⇔≡│ ─ ⅜ ─ ╟╡╙ ™ NISA─ ╖╩ ⇔

√⁹ ─ NISA ⅛╠─ ╩ ≤⇔≡ ═⁸∕─ ╩ ⇔≡╟╡

≤ ╩ ⌐ ⇔≡╙╠℮╟℮⌂ ╖╩ ∫≡™ↄ↓≤╩ ⇔≡™╢⁹ 

1  ─  
∆≢⌐ ═√╟℮⌐⁸ ⅜ ∆╢ │⁸ ה ה ה

─ ⌐ ⅛∫√⁹ ≢─ ─ ─ ≤ ─ │⁸

⅜ 30%⁸ ⅜ 60%≢№╢⁹⇔⅛⇔⁸ ╛ ╟╡╙ ─ ⅜

─ ≤─ ⅜ ╠╣⁸╟∫≡ ─ ⅜ꜞ☻◒ ┼─ ⌐ ⇔╟╡

ꜞ☻◒Ⱬ♇☺⌐⌂╢≤ ⅛∫√⁹╕√⁸ ≢ ↕╣√ⱳכ♩ⱨ◊ꜞ○╩ ≡╖╢≤⁸

─ ⅜ 65%⁸ 8%⁸ 25%≤™℮ ⅜ √⁹↓╣╠─

╩ ↑≡⁸ ⌐ ≤ ─ ┼ ╩ ∆√╘─ ╩ ⇔√™⁹

⌐│⁸ ⅜ ∆╢ ─ ─ ╩⁸ 50%⁸ 20% ⌐

≠↑╢√╘≤™℮ ─╙≤≢⁸∕╣╩ ≤⇔≡ ∆╢√╘─ ╩ ℮⁹ 

╩ ℮⌐№√╡ ≤⇔√™ ⅜№╢⁹∕╣│⁸ ⅜ ⅎ╢ ≤

⌐≈™≡∞⁹ │ ⌐ ╩ ⌂™☻Ⱨכ♪≢ ⅜ ╪≢™╢ 11 ⁹ 

⌐ ∆╢ ≤⇔≡│⁸ ה ה ⅜ →╠╣╢⅜⁸↓─℮∟ ⌐≈

™≡│ⱴ◒꜡☻ꜝ▬♪╩ ⇔≡™╢↓≤≢⁸ │ ⌐╟∫≡ ⌐ ╩

∆╢ ⅜ ⌂ↄ⌂∫≡╙ ⇔⌂™⁹ ⁸ ה ⌐≈™≡│ ╩ ⌡╢╒

≥⌐ ⅜ ∆╢ ≢№╡⁸ ≢№╢ ≢│⁸ ה ≢─

│ ⅎ╢ ≢№╢⁹⇔⅛⇔ ─ ╩ ⌐ ∫≡™╢─⅜ ─

─ ∞⁹ ∫≡⁸↓╣ ⅛╠ ┼─ ⅎ┌⁸ ─ ╛

11 
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─ ⌂≥ │ ⇔™≤ ⅎ╢⁹╟∫≡⁸ ⌐ ╢─≢│⌂ↄ≢⅝╢∞↑

≢ ╩ ╛⇔≡╙╠℮⁸≤™℮ ⅎ╩ ≤∆╢⁹╕√⁸ ╩ ⅎ╢⌐№

√╡ ─ NISA ╩ ⇔√⁹⌂−⌂╠ ─ ⅜ ™⅛╠∞⁹ ⌐

╟╢≤⁸NISA─ │ 60 ⅜ 60%╩ ╘≡™╢ 26 3

31 12 ⁹ 

╩ ╕ⅎ⁸ ─ ╩ ≤⇔≡ ⇔≡™↑╢╟℮⌐⁸ ∆≢⌐ꜞ☻◒

┼─ ╩⇔≡™╢ ⌐ ⇔≡⁸ ≤ ─ ╩ ╛∆↓≤╩

∆╢ ⌐∆╢≤™℮ ╩⇔√™⁹ 

2  ╩ ╘╢√╘⌐ 
≢ ═√ ─ ─ ╛ ╩ ⇔√ ≢⁸ ─ NISA ╩

⇔≡ ⌐╟╡ ↄ─ ≤ ╩ ⇔≡╙╠℮≤™℮ ⌐≈™≡ ═

╢⁹ ─ ≢│ ה ה ה ⌐≈™≡─ⱳכ♩ⱨ◊ꜞ○╩

∆╢↓≤⅜≢⅝√⁹ ∫≡⁸↓─ⱳכ♩ⱨ◊ꜞ○⌐ ™ ≢ NISA ╩ ⇔≡

⌐ ╩ ⇔≡╙╠℮↓≤⅜ ∞⅜⁸ ─ ⌐≈™≡│ ─

⅜№╢∞╤℮⁹ ⌐ ⱳכ♩ⱨ◊ꜞ○≢─ ╩ ∆╢─≢│⌂ↄ⁸

─ ╟╡╙ ≤ ─ ╩ ╛∆ ─ ⅜╟╡ ∞≤ ⅎ√⁹

─℮∟↓─ ≈⌐ ∫≡ ∆╢↓≤⌐⇔√ │⁸↓─ ≈│ ≤

≤─ ⅜ ⅝⅛∫√⅛╠∞⁹ ─ ─ ≤ ─ ≢ ⇔√ⱳכ

♩ⱨ◊ꜞ○≢─ ─ ╩ ⇔√ ⁸ ≤ ═√ ─

│⁸ ≤ ⅜ ⌐ ⌂ↄ⁸ ⅜ ⅛∫√⁹⇔⅛⇔ │ⱳכ♩ⱨ◊

ꜞ○╩ ╗ ≢ ≤⌂╡⁸╕√ ╙ ╙⁸ ─ ⌐ ∆╢

ꜞ☻◒Ⱬ♇☺╛ꜞ♃כfi╩ ⇔√ ≤⇔≡ ╕⇔™≤™℮ ≤⌂∫

√⁹ ∫≡ ≤ ─ ╩ ╘╢≤™℮ ╩ ⇔√⁹ ⌐│

⇔√ⱳכ♩ⱨ◊ꜞ○╩ ≤⇔≡⁸ ─ ╩ 50% ⁸ ─ ╩ 20%

⌐ ╘≡™⅝√™⁹∕⇔≡ ⌐╟╡ ┼─ ╩ ∆╢√╘⁸ ─ NISA

╩ ∆╢↓≤╩ ∆╢⁹ ∆╢ NISA ⅛╠─ ה ─ ⌐≈

™≡│⁸ ─ ╩ 50 ⁸ ─ ╩ 20 ⇔≡╙╠∫√

ꜞ☻◒ ┼─ ⌐ ╩ ∆╢⁹ 

╕√⁸ ≢│⌂™⅜⁸№╢▪fi◔כ♩⌐╟╢≤ NISA│ ™≠╠™≤™℮ ⅜№

╡⁸∕─ ≈⌐₈╦⅛╡⌐ↄ™₉≤™℮ ⅜№╢⁹ 13  

12 
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│ ⅜ꜞ☻◒ ┼─ ╩∆╢≤™℮↓≤╩ ⌐ ⅎ╢√╘⁸≢⅝╢∞↑

╟╡╙◦fiⱪꜟ⌂ ⌐⌂╢╟℮⌂ ╩ ⅎ⁸∕─ ⅜ ⅎ╢ ╩

≤ ⌐╟╡ ↄꜞ☻◒ ┼─ ╩∆╢ ⌐ ⇔≡ ╩ ∕℮≤ ⅎ╢⁹

⁸ ─NISA ⅛╠─ ⌐≈™≡ ⌐ ═╢⁹ 

ₒ ₓ ─ NISA ≢│⁸ ≢⅝╢ ⅜ ה ꜞ☻◒

┼─ ETF⁸REITה ⌐ ↕╣≡™╢⁹ ∫≡⁸ ─ⱳכ♩ⱨ◊ꜞ○⌐

≠⅝ ╙ ≢─ ⌐∆╢↓≤╩ ∆╢⁹↓╣⌐ ⇔≡│⁸

⅜ꜞ☻◒ ⌂─⅛⁸ ≢ ∆╢ ⅜№╢─⅛⁸≤™∫√ ⅜ ≢∆

≢⌐ ↕╣≡™╢⁹⇔⅛⇔⁸NISA─ ⅜ ™≤│™ⅎ ─ ≢∕╙∕╙

ꜞ☻◒ ┼─ ╩⇔≡™╢ ⅜ ⌂™≤™℮ ╩ ╕ⅎ╢11≤⁸ ╙ ⌐

ⅎ╢↓≤≢╟╡ꜞ☻◒ ┼─ ─ ╩ ↄ⇔ ⇔╛∆ↄ⌂╢─≢│⌂™⅛≤

╦╣╢⁹ ⅎ≡ ⌐ ╩ ∆ ⌐│ ⅜№╡⁸ ⅎ╠╣╢ ≤⇔≡

│⁸∕─ ⌐⅔↑╢ ⅜⅛⅛∫≡⇔╕℮ ≢№╢⁹↓╣│ NISA⌐╟╢

≢─ ≢╙ ≤⌂∫≡⇔╕℮⁹↓╣⌐≈™≡│ ╩ ⌐ ╡ ↑

↑╢↓≤╩ ∆╢⁹ 

ₒ ₓ ─ NISA ≢│⁸ ≢ ╩ ≢⅝╢ │ ≢

№╡⁸∕─ ⅜ ∆╢≤ ╛ ⌂≥ ─ ┼ ↕╣≡⇔╕

℮⁹≈╕╡⁸ ≢ ≢⅝╢ │ ≤™℮↓≤⌐⌂╢⁹ ⅜

⇔≡™╢ 25 ─ ⌐╟╢≤⁸60 ≢─ │ ⅜ 23.14 ⁸

⅜ 28.47 ≢№╢⁹ ⌐ ─ ╩ ⇔≡╙╠℮√╘⌐ ╩ ∆≤

™℮ ─√╘⁸↓─ ╩ ┌∆↓≤╩ ⇔√™⁹ ⌐│⁸60 ─ ≢

№╡⁸⅛≈ ⌐ ⇔≡ ─ ╩ 50 ⁸ ─ ╩ 20

∆╢ ⌐ ⇔≡⁸ ╕≢ ≤∆╢↓≤╩ ∆╢⁹ ≢ ∆

╢ ≢№╣┌⁸ ⌐ ╩ ∂╢╙─≤⇔⁸∕╣╕≢ ≤∆╢⁹

│ ─ ─ ⌐ ╩ ≡≡™╢√╘ ╩ ⌐ ╦∑√

⅜⁸ ⅜ ⌐ ∫√ ╩ ≥╙╛ ⌐ ∆╢↓≤╩ ╘╢≤™℮↓

≤╙⁸ ─ ╩ ∆ ≤⇔≡ ⅎ╠╣╢≤ ℮⁹ ⌐│⁸ ⅜ ≢

╩ ⇔∕─╕╕ ╩ ⅎ√ │∕─ │ ⌐ ∂╠╣╢⁹⇔⅛

⇔⁸ ≥╙╛ ⌐ ⇔≡ ∆╢≤™℮ ╩ ╘≡™√ ≢⁸⌂⅔⅛≈ ╩

∑∏ ≈╕╡⁸ ─╖ ⌐ ↕╣≡™√ │ ⌐∆╢ ⁸╕

∞∕─ ≢ ╩ ⇔≡™√ ⌐ ╡⁸ ₁─ ⅜ ╩ ⅎ╢╕

≢ ∞∫√ ╩ ≥╙╛ ⅜ ↄ⌂╢╕≢⌐ ┌∆⁸≤™℮╙─≢№╢⁹≈╕

╡⁸ ⅜ ─ ─√╘⌐ ≢ ∆╢∞↑⌐≤≥╕╠∏⁸∕─ ─

                                                   
11 ↓╣⌐≈™≡│⁸ ⌐ ═√⁹ 

 13 
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╙╕√ ∂ ╩ ™≡ ─ ─√╘⌐ ∆╢↓≤╩ ╘╢≤

™℮╙─∞⁹ ─ ⌂ ─ ⅛╠│ ⇔∏╣╢⅜⁸ ∆╢ ⁸∕⇔≡

∆╢ ─↓≤╩ ⅎ╢≤⁸₈ ⁸ ≢ ╩⇔≡™ↄ₉≤™℮

ⅎ╩ ↕∑╢√╘⌐│ ⅛╠ ─ ┼─ ╩ ∆╢≤™℮ ╙ ⅎ╠╣╢∞

╤℮⁹ 

ₒ ─ ₓ ─ NISA ≢│⁸ ≢ ⇔≡™╢ ⌐

⇔≡ ╛ ⅜ ╦╣√ ⁸ ∂ ≢│⌂ↄ ⌐ ╦╣╢↓≤

⌐⌂∫≡™╢⁹ ∫≡ ⅛╠⅔ ⅜ ≡⇔╕℮√╘⁸∕─ ╩ ⌐ ꜞ

☻◒ ┼─ ⇔╟℮≤⇔≡╙⁸₈ √⌂ ₉≤╖⌂↕╣╢⁹≈╕╡⁸ ≢─

╘╠╣√ №√╡ 100 ╕≢ ╩ ꜞ☻◒ ┼─ ≢ ⌐ ∫

≡⇔╕℮↓≤⌐⌂╢⁹∕↓≢⁸ ⇔≡╙⁸ ה ╙ ∂ ⌐ ℮

↓≤⌐⇔⁸ ה ─ ꜞ☻◒ ┼─ ╩ ℮ │⁸∕─ ╩ ─

─ ≤∆╢↓≤╩ ∆╢⁹↓╣│ ─ ISA ⅜ ∫≡™╢ ╖≢

№╢⁹ ⌐ ≤⌂╢ ╩ ╣≡⁸∕↓⅛╠ ╛ꜞ☻◒ ┼─ ╩

∆╢≤™℮╙─≢⁸ ╩ ╣≡⇔╕ⅎ┌⁸∕↓⅛╠ ╩ ™⁸ ה

╩ ↑ ╢↓≤⅜ ≈─ ≢≢⅝╢╟℮⌐⌂╢⁹ ─ ⌐ ⇔√

≢│⌂ↄ ╠ ╩ ∫≡╙╠℮√╘⌐⁸╟╡ ∆═⅝≤™℮ ⅛╠╙⁸

ה ⌐╟╢ ꜞ☻◒ ┼─ ╩ ─ ⌐∆╢↓≤│ ≢⅝╢≤

℮⁹ 

 ⁸₈ ⅜ ╩ ℮₉≤™℮ ⌐ ⇔≈≈⁸╟╡ ≤ ≢

∆╢╟℮⌐ ─ NISA⅛╠─ ╩ ═√⁹ ─ NISA≢№∫≡╙⁸≥─ ╟╡

╙ ⅜ ↄ ╩ ∫≡™╢⁹↓─ NISA ╩╟╡ ⅛╡╛∆ↄ ™╛∆™

⌐ ⇔⁸∕─ ╩╟╡ ≤ ╩ ≤⇔≡ ∆╢╟℮⌂ ┼≤

⇔≡™↑┌⁸ ─ ⌐─╖ ∆╢↓≤⌂ↄ ⅜ ╩ ╢ ≢─

↑≤⌂╢∞╤℮⁹ 

⁸₈ ⅜ ╩ ℮₉≤™℮ ⌐ ⇔≈≈⁸╟╡ ≤ ≢

∆╢╟℮⌐ ─ NISA⅛╠─ ╩ ═√⁹ ─ NISA≢№∫≡╙⁸≥─ ╟╡╙

⅜ ↄ ╩ ∫≡™╢⁹↓─ NISA ╩╟╡ ⅛╡╛∆ↄ ™╛∆™

⌐ ⇔⁸∕─ ╩╟╡ ≤ ╩ ≤⇔≡ ∆╢╟℮⌂ ┼≤

⇔≡™↑┌⁸ ─ ⌐─╖ ∆╢↓≤⌂ↄ ⅜ ╩ ╢ ≢─

↑≤⌂╢∞╤℮⁹ 

 ⌐⁸ ─ ⌐⅔™≡ ⅎ╠╣╢ ⌐≈™≡ ∆╢⁹ │ ╙

NISA─ ≤∆╢↓≤╩ ⇔√⅜⁸↓╣⌐ ⇔⁸₈ ≤™℮ ╩

⌐ ⅎ≡⇔╕℮≤ꜞ☻◒ ┼─ ╩ ∆≤™℮ NISA─ ⌐ ∆╢─≢│⌂™

⅛₉≤™℮ ⅜ ⅎ╠╣╢∞╤℮⁹⇔⅛⇔⁸ ─ │№ↄ╕≢╙ ⌐

│ 60 ╩ ⌐⇔≡™╢╙─≢№╡⁸NISA⅜ ≤⇔≡ ⇔≡™╢ │

─ ≢│⌂™⁹NISA╩ ⇔√ │₈ ≤⇔≡ ⇔≡™╢ ╩⁸

┼─ ⌐ ⅛∑√™₉≤™℮╙─≢№╢⁹ ⌐ │ ∆╢╒≥─

⅜⌂ↄ ⌐ ∞≤™℮ ⅜№∫√⁹∕─√╘⁸ ⅛╠ ≢⅝╢╟℮⌐⁸∕

⇔≡ ≤™℮▬fi☿fi♥▫Ⱪ╩≈↑≡ ≤™℮ ╩ ↕∑╢√╘⌐ NISA⅜

↕╣√─∞⁹₈ 50% ה 20 ₉≤™℮ ╙ ≢№╡⁸

₈ ╩ NISA─ ⌐∆╢₉≤™℮ ╙ ─ ≢ ∆╢

≢№╢⁹ ∫≡⁸ ─ꜞ☻◒ ┼─ ⌐│ ⅜⌂™⁹╕√⁸ │∆

≢⌐ ⇔≡™╢ ⌐ ⇔≡─ ⌐⌂╢⅜⁸↓╣│ ╩ ≈╙─≢│

⌂™⁹ ∫≡⁸ ≢ NISA≢─ ⌐ ╩ ⅎ√≤⇔≡╙⁸ ₁ ─

ꜞ☻◒ ⌐ ∫≡ ╩ ∆╢↓≤⅜ ↕╣⁸ ≤⇔≡ꜞ☻◒ ┼─

⅜ ╟╡╙ ⅝ↄ ∆╢≤™℮↓≤│ ⅎ⌐ↄ™⁹ ─ │ ה ╩
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∆╢ ⌐ ╩ ⇔≡─ ≤⌂∫≡™╢√╘⁸NISA─◦☻♥ⱶ

┼─ │∕╣╒≥ ⅝ↄ⌂™≤ ⅎ≡™╢⁹ 
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╦╡⌐ 

 ≢│⁸ ⌐ ╘╢ ─ ╙ ™ ⅜≥─╟℮⌂ ╩ ∆╢═⅝

⌂─⅛╩ ⇔⁸╟╡ ⇔√ ⅛╠ ⇔√ ╩ ⅎ╢╟℮⌐ ╩ ∫

√⁹ ─ ─ ⁸╛│╡ ≤⇔≡ ≤™℮╙─│ ⌐ ⌂ ╩

√⇔≡™╢≤™℮↓≤⅜ ≢⅝√⁹ ⌐ ⌂↓≤⌐⁸ ⌐ ⌐⅔™≡ ⌂

ꜞ☻◒│ ∆╢≤™℮ ⅛╠⁸ ꜞ☻◒─№╢ │ ↕╣╢⅜⁸ ⌐⅔™

≡∕╣╠╩ ⇔≡╙ꜞ☻◒Ⱬ♇☺≤ꜞ♃כfi⅛╠ ⌂ ≢№╢↓≤⅜ ↕╣

√⁹ ─ ─ ─ⱳכ♩ⱨ◊ꜞ○│⁸ ⁸ ⁸ ─ ≢

№∫√⁹ ≢│↓℮⇔√ⱳכ♩ⱨ◊ꜞ○╩ ↕∑╢√╘⌐⁸ ┼─ ⅜

⅝™≤ ⅎ╠╣√ NISA╩ ∆╢↓≤≢∕╣╩ ∆╢↓≤╩ ╖√⁹ ─

╩ ⅝ↄ∆╢√╘⌐ NISA≢╙ ╩ ℮↓≤⅜≢⅝╢╟℮⌐⇔⁸ ⌐⁸ ┼─

╩ ╛∆√╘⌐⁸ ╩ ⇔√⁹ 

 │↓─ 10 ╡╟♃כ♦─ ╩ √⅜⁸↓╣⅛╠ │ ⅜ ╦∫≡ↄ╢

╙ ⌐№╢⁹ ⌐ ⇔≡│♀꜡ ⅜ ↕╣≡⅔╡⁸ │ ⇔

√ ⌐№╡⁸ ⌂ ≤⇔≡─ │ ╙ √∆≤ ⅎ╠╣⁸ ─ ─ ╡

│ ⌂ ╩ ∫≡™ↄ∞╤℮⁹ ⌐ ⇔≡│ ⅜ ⌂ ≢№╢≤

ⅎ╢⁹ ⅜ ↕╣ ⅜ ╪≢ ↄ≤∆╣┌⁸↓╣╕≢─♩꜠fi♪≤│ ⌂

╢ ⅜ ╕╣╢⅛╙⇔╣⌂™⁹ ⅜ ∆╣┌ │ ╩ ↑╢⅜⁸♪

ꜟ ™⅜ ╘┌ │ ╖⁸ ≢│ │ ⅜╢ ╙№╢⁹∕℮⌂╣┌⁸

─ ≤│ ∆╢ ╙ ╕╣ ╢⁹ ⌐ ⇔≡│ ⁸ ⌐ ♩꜠fi♪⌐№

╢≤ ⅎ╠╣⁸ ≤™℮ ⅛╠╙ │fiכ♃ꜞ─ ⅝ↄ⌂∫≡™ↄ≤ ⅎ

╢⁹ 

 ─ ⌐№√∫≡ ╡ ╘⌂⅛∫√ ∆═⅝ⱳ▬fi♩╩ ═√™⁹ ⌐ ⅎ╠

╣╢─│⁸ⱳכ♩ⱨ◊ꜞ○ ⌐ ™√⸗♦ꜟ≢№╢⁹↓─⸗♦ꜟ│ ⸗♦ꜟ≢№

╡⁸ ≤─ꜞfi◒╩╟╡ ╘╢√╘⌐ ─ ⇔√⸗♦ꜟ╩ ∆╢↓≤⅜╟╡

╕⇔™⁹↓℮⇔√⸗♦ꜟ⅜ ≢⅝╣┌⁸ ⌐ ⌂ ╩ ∆↓≤⅜≢⅝╢∞╤℮⁹╕

√⁸ ╩ ⌐∆╢√╘⌐⁸ ╩ ⇔√⅜⁸ ⌐ ™╠╣╢ CRRA

≢ ╩ ℮↓≤╙ ≢№╢≤ ⅎ╢⁹↓─ ⁸ ⅜ ⌐ ╘╠╣

⌂ↄ⌂╢√╘⁸ ╩ ℮ │ ≡ↄ╢⁹ ⌐ ─ ⌂ ≢№∫√⁸

─fiכ♃ꜞ≥ │⁸ ─ ⌐ ╛ ⌐ ═ ⅜ ↕⅛∫√↓

≤╙ ╕ⅎ╢ ⅜№╢∞╤℮⁹ ⌐ ⅎ╠╣╢─│♦כ♃─ ╩╟╡ ↄ∆╢↓≤≢

№╢⁹ │♃כ♦─ ⌐ ╩№≡√√╘ 10 ≢ ╘√⅜⁸ ⱴfiכꜞ│⌐

◦ꜛ♇◒╛ ⌂≥ ⅝⌂◦ꜛ♇◒⅜ ⇔≡™√⁹↓╣╠⅜ ⌐ ⅎ√

│ ⇔≡ ↕ↄ│ ™∞╤℮⁹ │ ⌐ ⇔⁸ ─◦ꜛ♇◒⅜№╢√╘⁸

╩♃כ♦─ ™╢↓≤⅜ ╩≥╣╒≥ ⇔√╙─⌐⇔≡ↄ╣╢⅛│ ⅛╠⌂™

⅜⁸ ⇔≡╖╢ │ ⌐№╢≤ ⅎ╢⁹ 

 ⌐ ∆╢≢№╤℮ ⌐ ⅝ ™⁸№╠╝╢ ⅛╠ ╩╟╡

⇔√╙─⌐∆╢ ╩ ∫≡│⌂╠⌂™⁹ ⅜∕℮⇔√ ─ ≈╩ ∆↓≤⅜
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≡™╣┌ ™≢№╢⁹ ─ ⌂╢ ⅜ ₁─ ╩╟╡ ⅛⌐∆╢↓≤ ╗⁹

╩╙∫≡ ─ ┘≤⇔√™⁹ 
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Appendix 1 ╩ꜞ☻◒

┼─ ⌐ ↕∑╢√╘⌐ 

↓↓≢│⁸ ─℮∟ꜞ☻◒ ┼─ ╩ ∫≡™╢ ⅜ ™≤™℮ ╩ ╕

ⅎ⁸ ≢│ ≢│ ⅛∫√ ꜞ☻◒ ┼─ ╩ ∫≡™⌂™ ⌐ ⇔

≡─▪ⱪ꜡כ♅ ⌐≈™≡ ⇔√⁹ ─ ≢│⁸ ─℮∟ꜞ☻◒ ┼─

╩ ≢ ∫≡™╢─⅛≥℮⅛ ─ │≢⅝⌂⅛∫√⁹╕√⁸ ≢│⁸

≢ꜞ☻◒ ┼─ ╩ ∫≡™╢ ╩ ⌐⇔√⁹⇔⅛⇔⁸ ⌐│⁸∆═

≡─ ⅜ꜞ☻◒ ┼─ ╩ ∫≡™╢╦↑≢│⌂™∞╤℮⁹ ─ ⅜

™ NISA ─ ╩ ™≡⁸ ⌐│ ⅜≥─ↄ╠™ NISA ≢ ╩ ∫

≡™╢─⅛ ═≡╖√⁹ │ ─ 26 3 31 ╩

⇔⁸ │ ─ ─ 26 3 ─ ╩ ™√⁹↕╠

⌐⁸ ≢│№╢⅜ ─ ╩ ∫≡╖√ 14 ⁹ 

↓╣╩ ≡╖╢≤⁸60 ⁸70 ≤╙⌐ │ ─ ⌐≤≥╕∫≡™╢⁹

╛│╡ ─ ≢ꜞ☻◒ ┼─ ╩ ∫≡™╢ │ ↄ│⌂™─⅜ ∞⁹

─ ─╖⌐ ∆╢↓≤⌂ↄ ⅜ ≢ ∆╢╟℮⌐ ∆╢≤™℮

─√╘⌐│⁸╙∫≤ ↄ─ ⅜ꜞ☻◒ ┼─ ╩ ℮↓≤⅜ ≢│⌂™∞

╤℮⅛⁹╟∫≡⁸ ≢ ═√⁸ ∆≢⌐ꜞ☻◒ ┼─ ╩ ∫≡™╢

⌐ ∆╢ ה ─ ╩ ╘╢√╘─ ≤│ ⌐⁸↓↓≢│╕∞ꜞ☻◒

┼─ ╩ ∫≡™⌂™ ╩ ⌐⇔≡ꜞ☻◒ ┼─ ┼ ⅝ ╗⅛⌐≈™

≡ ⇔√™⁹ 

⌐ ─ₐ ITⱨ◊כ◌☻ₑ≢─₈ ISA ╩ ⇔√™⅛₉≤

™℮▪fi◔כ♩─ ╩ ⇔√ 15 ⁹ ≢₈ ⌐ꜞ☻◒ ┼─

⇔≡™╢ ₉₈ ─ ⌐ꜞ☻◒ ┼─ ⇔≡™╢ ₉₈ꜞ☻◒ ┼─

╩ ∫≡™⌂™ ₉⌐ ↑√ ⅜№╢⁹∕╣⌐╟╢≤⁸ ≢│⌂™⅜⁸ ⁸

≤╙⌐ ≢ꜞ☻◒ ┼─ ╩ ∫≡™⌂™ │⁸₈ ISA ╩ ⇔√

ↄ⌂™₉≤™℮ ⅜ ↄ⌂∫≡™╢⁹ 

60 70 80

1874228 1490993 525326

18232000 14042000 9473000

0.102798815 0.106180957 0.055455083
Ν ≢─

Ν ─

 14 NISA─ ┘  
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↓─▪fi◔כ♩ ╟╡⁸ꜞ☻◒ ┼─ ╩⇔≡™⌂™ ₁⅜ ≤ꜞ☻◒ ┼

─ ╩⇔ ╘╢≤™℮─│ ⇔™↓≤⅜ ⅛╢─≢⁸╟╡ ↄ─ ⌐ꜞ☻◒ ┼

─ ╩⇔≡╙╠℮√╘⌐│⁸╕∏₈ꜞ☻◒ ┼ ╩⇔√ↄ⌂™₉≤™℮ ∟╩

ⅎ╢ ⅜№╢⁹∕─√╘⌐│⁸60 ─⁸ ╕≢ꜞ☻◒ ┼─ ⌐ ∞∫√

⌐ ⇔≡╙⁸₈ ≢ ⇔≡™ↄ₉≤™℮ ≠↑╩ ℮☿Ⱶ♫כ⌂≥⅜

ⅎ╠╣╢⅜⁸ꜞ☻◒ ┼─ ⌐ ─⌂™ ╙ ⇔≡╙╠℮√╘⌐│⁸╕∏₈

⇔╛∆™⁸ ⅝╛∆™₉ ╡⅜ ∞≤ ⅎ╢⁹ │ 60 ─ꜞ☻◒ ┼

─ ⌐≈™≡ ⅎ≡⅝√⅜⁸∕╙∕╙ 60 ⌐⌂∫≡⅛╠ ⌐≈™≡ ⅎ╢─≢

│⌂ↄ⁸∕╣ ⅛╠ ─ ⌐≈™≡ ⅎ╢ ╩ ⅎ╢↓≤╩ ∆╢⁹ ⅎ

┌ ╩ⱴfiכꜞꜝ◘─╘ ∆╢≤⁸ ↔≤╛ ↔≤⌐ ─ ⱪꜝfi

כ♫ ⌐☿Ⱶ♫כ╩ ™≡╙╠™⁸ ─ ⌐≈™≡ ∆╢ ╩ ↑╢⁹

╦╡⌂≥⌐ ╩ ∆╣┌⁸ ╠≤ ╩ ┘╛∆ↄ⌂╢∞╤℮⁹ ⌐ ╦╣≡™

╢ ≤⇔≡│⁸ ⅜ ™≡™╢₈NISA  de Night  ─ ⱴⱠכ ₉≤

™℮╙─⅜№╢⁹ ─ ⱦꜟ♦▫fi◓╩ ⌐⇔≡⁸ ╡─ ₁╩ ⌐ ⌐

≢⅝╢╟℮⌐⌂∫≡™╢⁹50 ⅛╠╩ ⌐☿Ⱶ♫כ╩ ↑┌⁸ ⌐ ↑≡

⌐≈™≡ ∆╢↓≤⅜≢⅝⁸╕√ №√╡⌐≈╘↓╗ ⅜ ™√╘ ⌂™ ≢

╝∫ↄ╡ ┬↓≤⅜≢⅝╢⁹☿Ⱶ♫כ ⌐│ ─ ╩ ⅝⁸ ≢⅝╢ ╙

∞╤℮⁹ 

 16│ NISA ╩ ⇔⌂™≤ ⇔√ ⁸ ─ ╩╕≤╘

√╙─≢№╢⁹ 

↓↓≢│₈ ≢⅝╢ ⅜™⌂™₉≤™℮ ⅜ ╠╣╢⁹₈ꜞ☻◒ ┼─ ∆╢

⅜ ™₉≤™℮ ⅜ ─ ⌐⌂∫≡™╢⅜⁸↓╣│ ╙ ╘√ ≢№╢⅛

 16 
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