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This paper proposes a method that ranks evaluation targets from complex sequential data related to them. 

The data is composed of numerical sequential data and textual sequential data. The method notes change 

ratio of the numerical one and occupation ratio of the textual one. It calculates attractiveness of the 

evaluation targets based on these ratios. The attractiveness represents how degree the evaluation targets 

are attractive. This paper applies the method to the complex sequential data in the economical field. This 

application regards each evaluation as a company, the numerical data as stock information, and the textual 

data as news headlines. It verifies the effect of the method by numerical experiments based on the data 

collected from a stock information collection site and news distribution sites. 

 

1. 䛿䛨䜑䛻 

ྛ✀䝉䞁䝃䞊䛾ᑠᆺཬ䜃ప౯᱁䛻క䛳䛶䚸ྛ✀䝉䞁䝃

䞊䜢⡆౽䛻ᐇୡ⏺䛻ᇙ䜑㎸䜐䛣䛸䛜ྍ⬟䛸䛺䜚䛴䛴䛒䜛䚹䛣䜜䜙

䝉䞁䝃䞊䛻䜘䛳䛶ᵓᡂ䛥䜜䛯䝛䝑䝖䝽䞊䜽䜢䛧䛶䚸㔞䛾⣔

ิ䝕䞊䝍䛜㞟䛥䜜䜛䛸ண䛥䜜䛶䛚䜚䚸䛣䜜䜙⣔ิ䝕䞊䝍䜢

ศᯒ䛩䜛䛣䛸䛻䜘䜚䚸ᡃ䚻䛾⏕ά䛜䜘䜚㇏䛛䛻䛺䜛䛣䛸䛜ᮇᚅ䛥

䜜䛶䛔䜛䚹 

䛣 䛾 䜘 䛖 䛺 ⫼ ᬒ 䛾 ୗ 䚸 ᮏ ㄽ ᩥ 䛷 䛿 䚸 」 ྜ 䜲 䝧 䞁 䝖 ฎ ⌮

(Complex Event Processing)ᢏ⾡䛻╔┠䛧䚸ᮏᢏ⾡䛾ά⏝ᙧែ

䛾䜂䛸䛴䛸䛧䛶䚸≉ᐃ䛾ホ౯ᑐ㇟䛻㛵㐃䛧䛯ᩘ್⣔ิ䝕䞊䝍

䛸䚸≉ᐃ䛾ホ౯ᑐ㇟䛻㛵㐃䛧䛯䝔䜻䝇䝖⣔ิ䝕䞊䝍䛸䛔䛳䛯

␗䛺䜛ᙧᘧ䛾⣔ิ䝕䞊䝍䜢ᢅ䛖᪉ἲ䜢ᥦ䛩䜛䚹䜎䛯䚸ᥦ

ἲ䛾ᐇୡ⏺䛻䛚䛡䜛ᛂ⏝䜢ᣦྥ䛧䛶䚸ᩘ್⣔ิ䝕䞊䝍䛸䛧䛶

䛾ᰴ౯ሗ䚸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛸䛧䛶䛾䝙䝳䞊䝇䝦䝑䝗䝷䜲

䞁䛻╔┠䛧䛯ศᯒ䜢ᐇ䛧䚸䛭䛾ホ౯⤖ᯝ䛻ᇶ䛵䛔䛶䚸ᥦἲ

䛾ຠᯝ䜢᳨ド䛩䜛䚹 

2. ⣔ิ䝕䞊䝍䛾ศᯒἲ 

2.1 ศᯒ᪉㔪 

ᮏㄽᩥ䛷ᢅ䛖⣔ิ䝕䞊䝍䛿䚸Ọ⥆ⓗ䛻䛘䜙䜜䜛⣔ิ

䝕䞊䝍䛷䛒䜛䚹䛣䛾䛯䜑䚸䝕䞊䝍㞟㛤ጞⅬ䛛䜙䛾䚸䛩䜉䛶䛾

䝕䞊䝍䜢ಖᏑ䛧䛶䛚䛟䛣䛸䛿䛷䛝䛺䛔䚹䜎䛯䚸䝸䜰䝹䝍䜲䝮ᛶ䛜せ

ồ䛥䜜䜛䛯䜑䚸䝕䞊䝍㛫䛾ከᵝ䛺⤌ྜ䛫䜢⪃៖䛧䛯ศᯒ䜢ᐇ

䛩䜛䛣䛸䛿ᅔ㞴䛷䛒䜛䚹䛭䛣䛷䚸ẚ㍑ⓗฎ⌮㈇Ⲵ䛾ప䛔䚸䝕䞊䝍

㞟ィ䛻ᇶ䛵䛔䛯ศᯒἲ䜢᳨ウ䛩䜛䚹 

୍᪉䚸ከᵝ䛺ሗ※䛛䜙ሗ䛜㞟䛥䜜䜛䛣䛸䜢㚷䜏䛶䚸」

ᩘ䛾␗✀䛾⣔ิ䝕䞊䝍䜢ᢅ䛖䛣䛸䛻䛩䜛䚹䛭䛾䜘䛖䛺␗✀䛾

⣔ิ䝕䞊䝍䛾⤌ྜ䛫䛻䛿ከᵝ䛺䜒䛾䛜⪃䛘䜙䜜䚸䛭䛾⤌ྜ䛫

䛻ᛂ䛨䛯ᡭἲ䛜ᚲせ䛻䛺䜛䚹ᮏㄽᩥ䛷䛿䚸ᚑ᮶䛾ᡃ䚻䛾◊✲䛸

䛾ぶᛶ䛜㧗䛔䚸ᩘ್⣔ิ䝕䞊䝍䛸䝔䜻䝇䝖⣔ิ䝕䞊䝍䜢

ᑐ㇟䛸䛧䛯䚸ศᯒ᪉ἲ䜢᳨ウ䛩䜛䛣䛸䛻䛩䜛䚹 

䛣䛣䛷䚸ᩘ್⣔ิ䝕䞊䝍䛸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛾≉ᚩ䛻

╔┠䛧䛶䜏䜛䛸䚸ᩘ್⣔ิ䝕䞊䝍䛿䝔䜻䝇䝖⣔ิ䝕䞊䝍䛻

ẚ䜉䛶䚸䝕䞊䝍㔞䛜ᑡ䛺䛔ሙྜ䛜ከ䛟䚸䝕䞊䝍䛾ฎ⌮㛫䜒㏻

ᖖ▷䛔䜒䛾䛸䛺䜛䚹䛣䛾䛯䜑䚸ᩘ್⣔ิ䝕䞊䝍䛿䚸䝔䜻䝇䝖

⣔ิ䝕䞊䝍䛻ẚ䜉䛶䚸䜘䜚㢖⦾䛻䝕䞊䝍䜢㞟䛩䜛䛣䛸䛜䛷䛝䜛䚹

䜎䛯䚸ᩘ್⣔ิ䝕䞊䝍䛾ሙྜ䚸䛭䛾ᩘ್⣔ิ䝕䞊䝍䜢ᵓ

ᡂ䛩䜛ಶ䚻䛾ᩘ್䛿ẚ㍑ⓗኚື䛜䛝䛔䚹䛣䜜䛻ᑐ䛧䛶䚸䝔䜻

䝇䝖⣔ิ䝕䞊䝍䛾ሙྜ䚸ಶ䚻䛾䝔䜻䝇䝖䛾୰䛛䜙≉ᐃ䛾ሗ

䜢ᢳฟ䛩䜛ᚲせ䛜䛒䜛䜒䛾䛾䚸ᢳฟ䛥䜜䜛ෆᐜయ䛸䛧䛶䛿䚸䛭

䛾ኚ䛿䛝䛟䛺䛟䚸▷ᮇⓗ䛻䛿䛝䛺ኚື䛜䛺䛔䜒䛾䛸⪃䛘䜙

䜜䜛䚹䛭䛣䛷䚸ᩘ್⣔ิ䝕䞊䝍䛻㛵䛧䛶䛿䚸๓䛾ᩘ್䛸⌧ᅾ

䛾ᩘ್䛸䛾ኚ䛻╔┠䛧䚸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛻㛵䛧䛶䛿䚸ᢳ

ฟ䛥䜜䛯ෆᐜ䛾⥲㔞䛻ᑐ䛩䜛≉ᐃ䛾ෆᐜ䛾ྜ䛻╔┠䛩䜛䛣

䛸䛻䛩䜛䚹 

2.2 ศᯒἲ 

2.1 ⠇䛻᳨ウ䛧䛯ศᯒ᪉㔪䛻ᇶ䛵䛔䛶䚸ᮏ⠇䛷䛿ᩘ್⣔

ิ䝕䞊䝍ཬ䜃䝔䜻䝇䝖⣔ิ䝕䞊䝍䜢ᑐ㇟䛸䛧䛯䝕䞊䝍ศᯒἲ

䜢ᥦ䛩䜛䚹ᥦ䛩䜛᪉ἲ䛷䛿䚸ホ౯ᑐ㇟䛤䛸䛻䛘䜙䜜䛯ᩘ

್⣔ิ䝕䞊䝍䛸䚸ホ౯ᑐ㇟䛻㛵䛩䜛ヰ㢟䛜グ㍕䛥䜜䛯䝔䜻䝇

䝖䛾㞟ྜ䛷ᵓᡂ䛥䜜䛯䝔䜻䝇䝖⣔ิ䝕䞊䝍䛜䛘䜙䜜䜛䛸䛩䜛䚹

䜎䛯䚸䛣䛾䜘䛖䛺⣔ิ䝕䞊䝍䛛䜙䚸ከᩘ䛾ホ౯ᑐ㇟䛾୰䛛䜙ὀ

┠䛩䜉䛝ホ౯ᑐ㇟䜢ᢳฟ䛩䜛䛣䛸䜢⪃䛘䜛䛣䛸䛻䛩䜛䚹 

䛩䛺䜟䛱䚸ྛホ౯ᑐ㇟ t 䛻ᑐ䛧䛶䚸ᩘ್⣔ิ䝕䞊䝍䛸䛧䛶䚸

vt(={vt
1, v

t
2, 䞉䞉䞉, vt

n})䛜䛘䜙䜜䛶䛔䜛䛸䛩䜛䚹䛣䛣䛷䚸1,2,䞉䞉䞉,n

䛿䝕䞊䝍䜢㞟䛩䜛༢㛫䛸䛧䚸䛭䛾್䛜ᑠ䛥䛔⛬䚸⣔ิ

ⓗ䛻䛿ྂ䛔㛫䛷䛒䜛䛸䛩䜛䚹䜎䛯䚸n 䛿䝕䞊䝍䜢᱁⣡䛩䜛ᮇ㛫

䛸䛩䜛䚹⣔ิ䝕䞊䝍䛿䚸༢㛫䛜 1 㐍䜐䛤䛸䛻䚸ษ䜜┠䛺䛟

㞟䛥䜜䜛䛣䛸䛻䛺䜛䛯䜑䚸᪂䛯䛺䝕䞊䝍䜢㞟䛧䛯ሙྜ䛻䚸

㞟῭䜏䛾ྛ䝕䞊䝍䛾༢㛫 1 䛾䝕䞊䝍䛜๐㝖䛥䜜䜛䛸䛸䜒䛻䚸

䛾༢㛫䛾್䛜 1 䛰䛡ᑠ䛥䛟䛺䜛䚹᪂つ䛻㞟䛥䜜䛯䝕䞊

䝍䛿䚸༢㛫 n 䛾್䛸䛧䛶᱁⣡䛥䜜䜛䛣䛸䛻䛺䜛䚹 

୍᪉䚸ホ౯ᑐ㇟䛻㛵䛩䜛ෆᐜ䛜グ㏙䛥䜜䛶䛔䜛䝔䜻䝇䝖⣔

ิ䝕䞊䝍䛸䛧䛶䚸s(={s1, s2, 䞉䞉䞉, sn}, aj∊si)䛜䛘䜙䜜䛶䛔䜛䛸䛩

䜛䚹䛣䛣䛷䚸aj 䛿 i ␒┠䛾䝔䜻䝇䝖㞟ྜ si 䛻ྵ䜎䜜䜛 j ␒┠䛾䝔䜻

䝇䝖䜢⾲䛩䛸䛩䜛䚹 

䛣䛾䜘䛖䛺䝔䜻䝇䝖⣔ิ䝕䞊䝍䜢ศᯒ䛧䛶䛔䛟䛻䛿䚸䝔䜻䝇䝖

⣔ิ䝕䞊䝍䛛䜙ఱ䜙䛛䛾ᩘ್䜢ᢳฟ䛩䜛䛣䛸䛜ᚲせ䛸䛺䜛䚹ᮏ

ㄽᩥ䛷䛿䚸ྛ䝔䜻䝇䝖䛻ホ౯ᑐ㇟䛻㛵䛩䜛グ㏙䛜䛺䛥䜜䛶䛔䜛㐃⤡ඛ䠖Ḉⱱ᫂䠈ᮾⰪ䝋䝸䝳䞊䝅䝵䞁(ᰴ)䠈䛈183-8512 ᮾி

㒔ᗓ୰ᕷ∦⏫ 3-22䠈Tel: 042-340-6364䠈Fax: 042-340-

6013䠈E-mail: Sakurai.Shigeaki@toshiba-sol.co.jp 
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䛛䛹䛖䛛䜢ุᐃ䛧䚸ホ౯ᑐ㇟䛻㛵䛩䜛グ㏙䜢ྵ䜣䛷䛔䜛䝔䜻䝇䝖

䛾௳ᩘ䜢䝔䜻䝇䝖㞟ྜ䛤䛸䛻✚⟬䛩䜛䛣䛸䛻䜘䛳䛶䚸ᩘ್䜢ヨ

䜏䜛䛣䛸䛻䛩䜛䚹䛯䛰䛧䚸≉ᐃ䛾ホ౯ᑐ㇟䛻㛵䛩䜛グ㏙䛜グ㍕

䛥䜜䛶䛔䜛䛛䛹䛖䛛䜢䚸1䚸0 䛻䜘䛳䛶ุᐃ䛩䜛䛾䛷䛿䛺䛟䚸䛭䛾

⛬ᗘ䜢[0,1]䛾ᐇᩘ್䛸䛧䛶䛘䜛䛣䛸䜒ྍ⬟䛷䛒䜛䛣䛸䛻ὀព䛩

䜛ᚲせ䛜䛒䜛䚹䛧䛛䛧䛺䛜䜙䚸䛣䛣䛷䛿䚸䝔䜻䝇䝖ฎ⌮䛾⡆౽䜢

ඃඛ䛥䛫䛶䚸1䚸0 䛻䜘䛳䛶ุᐃ䛩䜛䛣䛸䛻䛩䜛䚹ᚑ䛳䛶䚸䝔䜻䝇䝖

⣔ิ䝕䞊䝍䛛䜙䚸ྛホ౯ᑐ㇟ t 䛻ᛂ䛨䛯ᩘ್⣔ิ䝕䞊䝍

ut(={ut
1, u

t
2, 䞉䞉䞉, ut

n})䜢ᚓ䜛䛣䛸䛜䛷䛝䜛䚹 

௨ୖ䛻䜘䜚䚸ホ౯ᑐ㇟䛤䛸䛾 vt ཬ䜃 ut 䛻ᇶ䛵䛔䛶䚸ホ౯ᑐ㇟

䛤䛸䛾ホ౯್ qt 䜢⟬ฟ䛧䚸䛣䛾ホ౯್䛻ᚑ䛳䛶ὀ┠䛩䜉䛝ホ౯

ᑐ㇟䜢Ỵᐃ䛩䜛䚹䛣䛣䛷䚸๓⠇䛾ศᯒ᪉㔪䛻ἢ䛳䛶⪃䛘䛶䜏䜛

䛸䚸vt 䛿๓䛾್䛸䛾ኚ䛻╔┠䛧䚸ut 䛿ᢳฟෆᐜ䛾⥲㔞䛻ᑐ䛩

䜛ྜ䛻╔┠䛧䛶䛔䜛䚹䛭䛣䛷䚸vt ཬ䜃 ut 䛛䜙䚸ᘧ(1)䚸ᘧ(2)䛻

ᐃ⩏䛥䜜䜛᪂䛯䛺⣔ิ䝕䞊䝍䜢⏕ᡂ䛩䜛䛣䛸䛜䛷䛝䜛䚹 

 

 

 

 

 

ᘧ(1)䛾⣔ิ䝕䞊䝍䛾ሙྜ䚸๓䛾್䛻ᑐ䛩䜛ኚ⋡䛻╔┠

䛧䛶䛔䜛䛯䜑䚸ᵓᡂせ⣲䛾ᩘ䛜ᙜึ䛾 n 䛛䜙 n -1 ಶ䛻ῶ䛳䛶

䛔䜛䛣䛸䛻ὀព䛩䜛ᚲせ䛜䛒䜛䚹䜎䛯䚸䝔䜻䝇䝖䛾ෆᐜ䜢䜘䜚ヲ⣽

䛻ゎᯒ䛩䜛䛣䛸䛻䜘䜚䚸ホ౯ᑐ㇟䛻ᑐ䛧䛶ṇ᪉ྥ䛾䜲䞁䝟䜽䝖䛜

䛒䜛䛛㈇᪉ྥ䛾䜲䞁䝟䜽䝖䛜䛒䜛䛛䜢䚸ホ౯䛷䛝䜛ྍ⬟ᛶ䛿䛒䜛

䛸⪃䛘䜙䜜䜛䚹䛧䛛䛧䛺䛜䜙䚸䛣䛾䜘䛖䛺ホ౯䛿䚸ẚ㍑ⓗฎ⌮㈇Ⲵ

䛾㧗䛔䜒䛾䛸䛺䜛䛯䜑䚸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛛䜙⏕ᡂ䛥䜜䜛 ut

䛻㛵䛧䛶䛿䚸᪉ྥᛶ䜢ຍ䛧䛯ホ౯䛿⾜䛳䛶䛔䛺䛔䚹䛣䛾䛯䜑䚸

ut 䛛䜙⏕ᡂ䛥䜜䜛 wt 䛻ᑐ䛧䛶䜒᪉ྥᛶ䜢ຍ䛩䜛䛣䛸䛿䛷䛝䛺

䛔䚹୍᪉䚸ᩘ್⣔ิ䝕䞊䝍䛛䜙⏕ᡂ䛥䜜䜛 rt 䛻㛵䛧䛶䛿䚸ẚ

㍑ⓗప䛔ฎ⌮㈇Ⲵ䛷᪉ྥᛶ䜢ຍ䛩䜛䛣䛸䛜䛷䛝䜛䜒䛾䛾䚸ᩘ

್⣔ิ䝕䞊䝍䛰䛡䛻᪉ྥᛶ䜢ຍ䛧䛯䛸䛧䛶䜒䚸ᩘ್⣔ิ

䝕䞊䝍䛸䝔䜻䝇䝖⣔ิ䝕䞊䝍䜢⤌䜏ྜ䜟䛫䛯䜒䛾䛻䛚䛔䛶䛿䚸

᪉ྥᛶ䜢ຍ䛩䜛䛣䛸䛿䛷䛝䛺䛔䚹䛣䛾䛯䜑䚸ᘧ(1)䛾⣔ิ䝕

䞊䝍䛻䛚䛔䛶䛿䚸⤯ᑐ್䜢ᇶ‽䛸䛧䛯ホ౯䜢⾜䛖䛣䛸䛻䛩䜛䚹 

䛭䛣䛷䚸wt ཬ䜃 rt 䛻ᇶ䛵䛔䛶䚸ྛホ౯ᑐ㇟䜢ホ౯䛩䜛䝰䝕䝹

䜢ᐇ䛩䜛䚹䛣䛾䜘䛖䛺䝰䝕䝹䛻䛿ከᵝ䛺䜒䛾䜢⪃䛘䜛䛣䛸

䛜䛷䛝䜛䚹䛣䛾䜘䛖䛺⣔ิ䝕䞊䝍䛻䛚䛡䜛⮬↛䛺௬ᐃ䛷䛿䚸┤

㏆䛾䜒䛾䛾᪉䛜䚸㐣ཤ䛾䜒䛾䜘䜚䜒䚸⌧ᅾ䛾ホ౯ᑐ㇟䛾≧ែ䛻

ᑐ䛧䛶䚸䜘䜚䛝䛺䜲䞁䝟䜽䝖䜢䛘䛶䛔䜛䛸⪃䛘䜙䜜䜛䚹䜎䛯䚸ධ

ຊ䛸䛧䛶䛘䜙䜜䜛⣔ิ䝕䞊䝍ཬ䜃䝔䜻䝇䝖⣔ิ䝕䞊䝍䛻䚸

≉ẁ䛾㠀⥺ᙧᛶ䜢௬ᐃ䛩䜛᫂☜䛺⌮⏤䛿Ꮡᅾ䛧䛶䛔䛺䛔䚹䛣

䛾䛯䜑䚸ᮏㄽᩥ䛷䛿䚸䝅䞁䝥䝹䛺䝰䝕䝹䜢䜎䛪䛿ヨ䜏䜛䛣䛸

䛻䛩䜛䚹䛩䛺䜟䛱䚸ᘧ(3)䛻䜘䜚䚸ὀ┠䛩䜉䛝ホ౯ᑐ㇟䛷䛒䜛䛛䛹

䛖䛛䜢ホ౯䛩䜛ホ౯್(௨ୗ䚸ὀ┠ᗘ)䜢䚸ホ౯ᑐ㇟䛻ᑐ䛧䛶ᐃ

⩏䛩䜛䛣䛸䛻䛩䜛䚹 

 

 

 

 

䛣䛣䛷䚸α∊[0,1]䛿㐣ཤ䛾䜒䛾䜢䛹䛾⛬ᗘ㔜ど䛩䜛䛛䜢Ỵᐃ

䛩䜛䝟䝷䝯䞊䝍䛷䛒䜚䚸β∊[0,1]䛿ᩘ್⣔ิ䝕䞊䝍䛸䝔䜻䝇䝖

⣔ิ䝕䞊䝍䜢䛹䛾⛬ᗘ䛾ྜ䛷㔜ど䛩䜛䛛䜢Ỵᐃ䛩䜛䝟䝍䞊䝯

䞊䝍䛷䛒䜛䚹௨ୗ䛻䛚䛔䛶䛿䚸๓⪅䜢ῶ⾶⋡䚸ᚋ⪅䜢⾲⌧㔜ど

⋡䛸䜆䛣䛸䛻䛩䜛䚹䜎䛯α=0 䛾ሙྜ䛻 00 䛻䛺䜚䛖䜛䛜䚸00=1 䛸

䜏䛺䛩䛣䛸䛻䛩䜛䚹 

ᮏ䝰䝕䝹䛻䜘䛳䛶䚸ホ౯ᑐ㇟䛻ᑐ䛩䜛ὀ┠ᗘ䜢⟬ฟ䛩䜛䛣

䛸䛜䛷䛝䚸ὀ┠ᗘ䛻䛧䛯䛜䛳䛶䚸ὀ┠䛩䜉䛝ホ౯ᑐ㇟䜢ᢳฟ䛩

䜛䛣䛸䛜ྍ⬟䛸䛺䜛䚹䛣䛾䜘䛖䛺䝰䝕䝹䛿䚸」ᩘ䚸␗✀䛾ሗ

※䛻ᇶ䛵䛔䛶䝰䝕䝹䜢⾜䛖䛣䛸䛜䛷䛝䜛䛯䜑䚸䜘䜚⢭ᐦ䛺䝰䝕

䝹䜢⾜䛖䛣䛸䜢ᮇᚅ䛩䜛䛣䛸䛜䛷䛝䜛䚹 

3. ᩘ್ᐇ㦂 

ᥦ䛩䜛ศᯒἲ䛾ຠᯝ䜢᳨ド䛩䜛䛯䜑䛻䚸ᩘ್⣔ิ䝕䞊

䝍䛸䛧䛶䚸ᰴ౯ሗ䚸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛸䛧䛶䚸䝙䝳䞊䝇䝦䝑

䝗䝷䜲䞁䛻╔┠䛩䜛䚹䛣䛾䜘䛖䛺䚸⤒῭㛵㐃䛾ᩘ್⣔ิ䝕䞊䝍

䛸䚸Web ୖ䛷㞟ྍ⬟䛺䝙䝳䞊䝇䜔グ䛸䛾㛫䛾㛵ಀ䜢ศᯒ䛩

䜛 ◊ ✲ 䛿 䚸 ㏆ ᖺ ά Ⓨ  䛧 䛶 䛔 䜛 [Bollen et al. 2010] 

[Peramunetilleke and Wong 2006]䚹ᮏㄽᩥ䛷䛿䚸ᰴ౯ሗ䛸䝙

䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻ᇶ䛵䛔䛶䚸ホ౯ᑐ㇟䛷䛒䜛♫(㖭)䜢ὀ

┠䛩䜉䛝㡰䛻䚸䝷䞁䜻䞁䜾䛩䜛䛣䛸䜢ヨ䜏䜛䚹௨ୗ䛻䛚䛔䛶䛿䚸

ᐇ㦂䛻⏝䛧䛯䝕䞊䝍䚸ᐇ㦂᪉ἲ䚸ホ౯᪉ἲ䚸ᐇ㦂⤖ᯝ䜢㡰䛻

ㄝ᫂䛧䚸ᥦἲ䛾ຠᯝ䜢⪃ᐹ䛩䜛䚹 

3.1 ᐇ㦂䝕䞊䝍 

http://www.geocities.jp/sundaysoftware/csv/keiretu.html 䛛

䜙ᰴ౯ሗ䜢䝎䜴䞁䝻䞊䝗䛩䜛䚹ᮏ䝃䜲䝖䛾ሙྜ䚸㖭䝁䞊䝗䛤䛸

䛻䚸᭱ 250 ᪥㛫䛾ᰴ౯ሗ䜢䚸csv ᙧᘧ䛷ಖᏑ䛧䛶䛔䜛䚹ྛ

䝣䜯䜲䝹䛻䛿䚸㖭䝁䞊䝗䚸᪥䚸ጞ್䚸㧗್䚸Ᏻ್䚸⤊್䚸ฟ

᮶㧗䛸䛔䛳䛯䝕䞊䝍䛜䚸⾜༢䛻᱁⣡䛥䜜䛶䛔䜛䚹୍᪉䚸goo䚸

ITmedia䚸ẖ᪥᪂⪺♫䛺䛹䛾䝙䝳䞊䝇㓄ಙ䝃䜲䝖䛛䜙䚸䝙䝳䞊䝇

䝦䝑䝗䝷䜲䞁䜢䝎䜴䞁䝻䞊䝗䛩䜛䚹ᅇ䛾ᐇ㦂䛾ሙྜ䚸2010/02/ 

03䡚2010/03/02 䛾ᮇ㛫䛻㓄ಙ䛥䜜䛯 94,523 ௳䛾䝙䝳䞊䝇䝦

䝑䝗䝷䜲䞁䜢ᐇ㦂ᑐ㇟䛸䛩䜛䚹ྛ䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻䛚䛔䛶䛿䚸

䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛾䛻䚸䝃䜲䝖ྡ䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛾ෆ

ᐜ䛜ᒓ䛩䜛ศ㔝䚸㓄ಙ♫ྡ䚸㓄ಙ᪥䚸㓄ಙ้䛺䛹䛾㛵㐃

ሗ䛜㝶䛧䛶䛚䜚䚸ྛ䝃䜲䝖䛛䜙䝎䜴䞁䝻䞊䝗䛩䜛䛣䛸䛜䛷䛝䜛䚹 

3.2 ᐇ㦂᪉ἲ 

1 ᪥䜢༢㛫䛸䛩䜛䛣䛸䛻䜘䜚䚸ᩘ್⣔ิ䝕䞊䝍ཬ䜃䝔䜻

䝇䝖⣔ิ䝕䞊䝍䜢⏕ᡂ䛩䜛䚹䛣䛾䛯䜑䚸ྛ䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁

䛻䛥䜜䛶䛔䜛้䜢↓ど䛩䜛䛣䛸䛻䜘䜚䚸䝔䜻䝇䝖⣔ิ䝕

䞊䝍䜢ᵓᡂ䛩䜛䝔䜻䝇䝖㞟ྜ䜢⏕ᡂ䛩䜛䛣䛸䛜䛷䛝䜛䚹䜎䛯䚸ὀ┠

䛩䜉䛝㡰䛻䚸㖭ྡ䜢䝷䞁䜻䞁䜾䛩䜛䛣䛸䜢┠ᣦ䛩䛯䜑䚸ᰴ౯

ሗ䜈䛾ᙳ㡪䛿䜋䛸䜣䛹䛺䛔䛸⪃䛘䜙䜜䜛䚸䛂䝇䝫䞊䝒䛃䚸䛂ⱁ⬟䛃䚸

䛂ᜊឡ䛃䛺䛹䛾ศ㔝䛻䜚ᙜ䛶䜙䜜䛶䛔䜛䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䜢䚸

ᐇ㦂䝕䞊䝍䛛䜙๐㝖䛩䜛䛣䛸䛻䛩䜛䚹 

୍᪉䚸ᰴ౯ሗ䛾ሙྜ䚸ᰴᘧᕷሙ䛜䜸䞊䝥䞁䛧䛶䛔䜛᪥䛾

䝕䞊䝍䛰䛡䜢㞟䛩䜛䛣䛸䛻䛺䜛䛯䜑䚸ᅵ᪥䚸⚃᪥䛺䛹䛾ᰴᘧᕷ

ሙ䛜䜽䝻䞊䝇䛧䛶䛔䜛᪥䛾䝕䞊䝍䜢㞟䛩䜛䛣䛸䛜䛷䛝䛺䛔䚹䛣

䜜䛻ᑐ䛧䛶䚸ᩘ್⣔ิ䝕䞊䝍䛷䛿䚸ኚ⋡䜢⟬ฟ䛩䜛ᚲせ䛜

䛒䜛䛯䜑䚸┤๓䛾್䛜Ꮡᅾ䛧䛺䛔ሙྜ䛻䛿䚸䛭䛾್䜢⿵㛫䛩䜛

ᚲせ䛜䛒䜛䚹ᮏㄽᩥ䛷䛿䚸䛭䛾᪥䜘䜚๓䛷䚸᭱䜒㏆䛔᪥䛾䝕䞊䝍

䛷䚸䛭䛾್䜢⿵㛫䛩䜛䛣䛸䛻䛩䜛䚹 

䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻䛚䛔䛶䚸ホ౯ᑐ㇟䛻㛵䛩䜛ෆᐜ䛜グ

㍕䛥䜜䛶䛔䜛䛸䛧䛶䜒䚸ྛ䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䜢䚸㏲ḟே䛜ㄞ䜣

䛷䚸ホ౯ᑐ㇟䛻㛵䛩䜛ෆᐜ䛜グ㍕䛥䜜䛶䛔䜛䛛䛹䛖䛛䜢ุᐃ䛩

䜛䛣䛸䛿䛷䛝䛺䛔䚹䛣䛾䛯䜑䚸ఱ䜙䛛䜙䛾ᶵᲔⓗ䛺ฎ⌮䜢ྍ⬟䛸

䛩䜛ᚲせ䛜䛒䜛䚹䛣䛾䜘䛖䛺ฎ⌮䜢⡆༢䛻ᐇ⌧䛩䜛᪉ἲ䛸䛧䛶䚸

ᮾிドๆྲྀᘬᡤ䛾䝃䜲䝖䛻グ㍕䛥䜜䛶䛔䜛㖭ྡ䜢䚸䜎䛪䛿䝎

䜴䞁䝻䞊䝗䛧䚸ᮏ㖭ྡ䛭䛾䜒䛾䛜䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻ྵ䜎

䜜䛶䛔䜛䛛䛹䛖䛛䜢ุᐃ䛩䜛᪉ἲ䛜⪃䛘䜙䜜䜛䚹䛧䛛䛧䛺䛜䜙䚸

䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁୰䛷䛿䚸㖭ྡ䛸䛔䛖䜘䜚䛿䚸䛭䛾␎⛠䛷グ

㍕䛥䜜䛶䛔䜛䛣䛸䜒ከ䛟䚸㖭ྡ䛾୍⮴䜢ุᐃ䛻⏝䛧䛯ሙྜ
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䛻䛿䚸ホ౯ᑐ㇟䛻㛵䛩䜛ෆᐜ䛜グ㍕䛥䜜䛶䛔䜛䛸䛧䛶䜒䚸グ㍕䛥

䜜䛶䛔䛺䛔䛸ุᐃ䛥䜜䜛ྍ⬟ᛶ䛜㧗䛟䛺䜛䚹䛣䛾䛯䜑䚸㖭ྡ䜢

୍ᗘᙧែ⣲ゎᯒ䛧䚸䛭䛾୰䛛䜙ᅛ᭷⾲⌧䜢ྲྀ䜚ฟ䛧䛶䚸ᙜヱᅛ

᭷⾲⌧䛜䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻ྵ䜎䜜䛶䛔䜛䛛䛹䛖䛛䜢ุᐃ䛩

䜛䛣䛸䛻䜘䛳䛶䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻ホ౯ᑐ㇟䛻㛵䛩䜛ෆᐜ

䛜グ㏙䛥䜜䛶䛔䜛䛛䛹䛖䛛䜢ุᐃ䛩䜛䛣䛸䛻䛩䜛䚹 

3.3 ホ౯᪉ἲ 

ᥦ䛩䜛䝰䝕䝹䛾䝟䝷䝯䞊䝍䛷䛒䜛ῶ⾶⋡䜢 0.0䚸0.5䚸1.0䚸

⾲⌧㔜ど⋡䜢 0.0䚸0.25䚸0.5䚸0.75䚸1.00䚸䝕䞊䝍㞟ᮇ㛫䜢 5䚸

10䚸15䚸20 䛸䛧䛯ᩘ್ᐇ㦂䜢ᐇ䛩䜛䚹䜎䛯䚸ᰴ౯ሗ䛸䛧䛶䛿䚸

ฟ᮶㧗䛸㧗್䜢ᣦᐃ䛧䛯ᐇ㦂䜢ᐇ䛩䜛䚹ᮏᐇ㦂䛷䛿䚸⩣Ⴀᴗ

᪥䛻䛚䛡䜛䚸ฟ᮶㧗ཬ䜃㧗್䛾ኚ⋡䛾⤯ᑐ್䜢䚸ᐇ㝿䛾ὀ

┠ᗘ䛸䜏䛺䛩䛣䛸䛻䛩䜛䚹 

୍᪉䚸ホ౯ᇶ‽䛸䛧䛶䛿䚸ᐇ㝿䛾ὀ┠ᗘ䛻ᇶ䛵䛔䛶ྛホ౯

ᑐ㇟䛻䛥䜜䛯㡰䛸䚸ᥦἲ䛻ᇶ䛵䛔䛶⟬ฟ䛥䜜䛯ὀ┠

ᗘ䛾㧗䛔㡰䛻䜚ᙜ䛶䜙䜜䛯㡰䛾ᕪ䜢⏝䛩䜛䚹䛩䛺䜟䛱䚸

ᘧ(4)䛷ᐃ⩏䛥䜜䜛✚⟬㡰⤯ᑐㄗᕪ⋡䜢ホ౯ᇶ‽䛸䛧䛶⏝

䛩䜛䚹䛯䛰䛧䚸n 䜢ホ౯ᑐ㇟䛾ᩘ䚸pi 䜢ᐇ㡰 i 䛾ホ౯ᑐ㇟䛾

ண 㡰䚸|䞉|䜢⤯ᑐ್䜢ィ⟬䛩䜛₇⟬䛸䛩䜛䚹 

 

 

 

 

 

 

 

 

ᮏ್䛿䚸ྛホ౯ᑐ㇟䛾ண 㡰䛸䚸ホ౯ᑐ㇟䛾ண 㡰䛾

ᕪ䜢䚸᭱䛾㡰䛾ᕪ(᭱㡰⤯ᑐㄗᕪ)䛷䛳䛯್䛸䛧䛶ᐃ

⩏䛥䜜䛶䛔䜛䚹䛣䛾䛸䛝䚸᭱㡰⤯ᑐㄗᕪ䛿䚸ண 㡰䛜ᐇ

㡰䛾㏫㡰䛸䛧䛶䛘䜙䜜䛯ሙྜ䛾್䛷䛒䜚䚸ホ౯ᑐ㇟ᩘ䛜

അᩘ䚸ወᩘ䛾ሙྜ䛷䚸2k2䚸2k(2k+1)䛸䛘䜙䜜䜛䚹ᐇ㦂䛻䛚䛔

䛶䛿䚸ᥦἲ䛻䜘䛳䛶ಶ䚻䛾ホ౯ᑐ㇟䛾ὀ┠ᗘ䜢⟬ฟ䛧䛯ሙ

ྜ䛻䚸䛭䛾⩣᪥䛾ᩘ್⣔ิ䝕䞊䝍䛾್䛸䛾⤯ᑐኚ⋡䜢⟬

ฟ䛩䜛䛣䛸䛻䜘䜚䚸䛭䛾䛝䛔㡰䛻䛘䜙䜜䜛㡰䜢䚸ᐇ㡰䛸

䜏䛺䛩䛣䛸䛻䛩䜛䚹䜎䛯䚸」ᩘ䛾ホ౯ᑐ㇟䛜䚸ྠ㡰䛻䛺䜙䛺䛔

䜘䛖䛻䛩䜛䛯䜑䛻䚸⤯ᑐኚ⋡䛜ྠ䛨ሙྜ䛻䛿䚸㖭䝁䞊䝗㡰

䛻㡰䛜䛘䜙䜜䜛䛸䛩䜛䚹 

3.4 ẚ㍑ᑐ㇟ 

ᥦἲ䛾ᛶ⬟䜢᳨ド䛩䜛䛯䜑䛻䚸䝷䞁䝎䝮䛻㡰䜢Ỵᐃ䛧䛯

ሙྜ䛻䚸✚⟬㡰⤯ᑐㄗᕪ⋡䛜䛹䛾⛬ᗘ䛾್䛸䛺䜛䛛䜢ホ౯

䛩䜛䚹䝷䞁䝎䝮䛻䛭䛾㡰䜢Ỵᐃ䛧䛯ሙྜ䚸ᐇ㡰 i 䛾ホ౯

ᑐ㇟䛻ᑐ䛧䛶䚸ホ౯ᑐ㇟䛾ᩘ䛜അᩘ䛾ሙྜ䛻䛿䚸䠍䛛䜙 2k

䚸ወᩘ䛾ሙྜ䛻䛿䚸1 䛛䜙 2k+1 䛾䛖䛱䛾௵ព䛾㡰䛜䚸

➼䛧䛔☜⋡䛷䚸ホ౯ᑐ㇟䛻䜚ᙜ䛶䜙䜜䜛䛣䛸䛻䛺䜛䚹 

ḟ䛻䚸ホ౯ᑐ㇟䛾ᩘ䛜അᩘ䛾ሙྜ䛻╔┠䛧䛶䜏䜛䛸䚸ᐇ㡰

䛜 i(≦k䠅䛷䛒䜛䛸䛩䜜䜀䚸ண 㡰 1 䚸2 䚸䞉䞉䞉䚸2k-䠍䚸

2k 䛻ᑐ䛧䛶䚸㡰⤯ᑐㄗᕪ䛿䚸i-1䚸i-2䚸䞉䞉䞉䚸1䚸0䚸1䚸䞉䞉䞉䚸

2k-i-1䚸2k-i 䛸䛘䜙䜜䜛䚹ྠᵝ䛻䚸ᐇ㡰䛜 2k+1-i 䛷䛒䜛

䛸䛩䜜䜀䚸㡰⤯ᑐㄗᕪ䛿䚸2k-i䚸2k-i-1䚸䞉䞉䞉䚸1䚸0䚸1䚸䞉䞉䞉䚸

i-2䚸i-1 䛸䛘䜙䜜䜛䚹䛣䛾䛯䜑䚸ᐇ㡰䛜 i 䛾ሙྜ䛻䛚䛡䜛

㡰⤯ᑐㄗᕪ䜢✚⟬䛧䛯್(✚⟬㡰⤯ᑐㄗᕪ)䛿䚸ᐇ㡰䛜

2k+1-i 䛾ሙྜ䛻䛚䛡䜛✚⟬㡰⤯ᑐㄗᕪ䛸୍⮴䛧䛶䛔䜛䚹䜎

䛯䚸ᐇ㡰䛜 i-1 䛾㡰⤯ᑐㄗᕪ䛿䚸i-2䚸i-3䚸䞉䞉䞉䚸1䚸0䚸

1䚸䞉䞉䞉䚸2k-i䚸2k-i+1 䛸䛘䜙䜜䛶䛔䜛䚹䛣䛾䛯䜑䚸ᐇ㡰 i 

䛾✚⟬㡰⤯ᑐㄗᕪ䛿䚸ᐇ㡰 i-1 䛾✚⟬㡰⤯ᑐㄗᕪ䜘

䜚䛝䛟䛺䜛䚹୍᪉䚸ᐇ㡰䛜 k 䛾ሙྜ䛾㡰⤯ᑐㄗᕪ䛿䚸

k-1䚸k-2䚸䞉䞉䞉䚸䠍䚸0䚸1䚸䞉䞉䞉䚸䡇-1䚸k 䛸䛘䜙䜜䜛䚹ᚑ䛳䛶䚸i 

䛾ᐇ㡰䛻䛚䛡䜛✚⟬㡰⤯ᑐㄗᕪ䜢 zi 䛸䛚䛡䜀䚸ᘧ(5)䛻♧

䛩㛵ಀ䛜ᡂ❧䛧䛶䛔䜛䚹 

 

 

 

 

 

䛣䛾䛯䜑䚸✚⟬㡰⤯ᑐㄗᕪ䛾ᮇᚅ್䛿䚸ᘧ(6)䛻♧䛩䜘䛖䛻

䛘䜙䜜䜛䚹 

 

 

 

 

௨ୖ䛻䜘䜚䚸ホ౯ᑐ㇟䛾ᩘ䛜അᩘ䛾ሙྜ䛻䛚䛡䜛ᮇᚅ㡰

⤯ᑐㄗᕪ⋡䛿ᘧ(7)䛻♧䛩䜘䛖䛻䛘䜙䜜䚸k 䛾್䛜༑ศ䛝䛔

ሙྜ䛻䚸䛭䛾್䛿 2/3(≒0.67)䛸䛺䜛䚹 

 

 

 

 

 

ḟ䛻䚸ホ౯ᑐ㇟䛾ᩘ䛜ወᩘ䛾ሙྜ䛻䛴䛔䛶᳨ウ䛩䜛䚹ඛ䛻

᳨ウ䛧䛯അᩘ䛾ሙྜ䛸ྠᵝ䛻⪃䛘䜛䛣䛸䛻䜘䜚䚸i 䛾ᐇ㡰䛻

䛚䛡䜛✚⟬㡰⤯ᑐㄗᕪ䜢 zi 䛸䛚䛡䜀䚸ᘧ(8)䛻♧䛩㛵ಀ䛜ᡂ

❧䛧䛶䛔䜛䚹 

 

 

 

 

 

䛣䛾䛯䜑䚸✚⟬㡰⤯ᑐㄗᕪ䛾ᮇᚅ್䛿䚸ᘧ(9)䛾䜘䛖䛻䛘

䜙䜜䜛䚹 

 

 

 

 

 ௨ୖ䛻䜘䜚䚸ホ౯ᑐ㇟䛾ᩘ䛜ወᩘ䛾ሙྜ䛻䛚䛡䜛ᮇᚅ㡰⤯

ᑐㄗᕪ⋡䛿ᘧ(10)䛻♧䛩䜘䛖䛻䛘䜙䜜䚸k 䛾್䛻㛵ಀ䛺䛟䚸䛭

䛾್䛿 2/3(≒0.67)䛸䛺䜛䚹 

 

 

 

 

ᐇ㦂䛻䛚䛔䛶䛿䚸ホ౯ᑐ㇟䛾ᩘ䛜 1,690 Ꮡᅾ䛧䚸അᩘ䛷䛒䜛

䜒䛾䛾䚸k 䛾್䛿༑ศ䛝䛔䛯䜑䚸䝷䞁䝎䝮䛻㡰䜢㑅ᢥ䛧䛯ሙ

ྜ䛾ᮇᚅ㡰⤯ᑐㄗᕪ⋡䛿 0.67 䛸䜏䛺䛩䛣䛸䛜䛷䛝䜛䚹 

3.5 ᐇ㦂⤖ᯝ 

ᐇ㦂᮲௳䜢ኚ䛘䛶ᐇ䛧䛯ᐇ㦂⤖ᯝ䛾୍㒊䛸䛧䛶䚸ฟ᮶㧗

ཬ䜃㧗್䜢⏝䛧䛯ሙྜ䛾⤖ᯝ䜢䚸ᅗ 1䚸ᅗ 2 䛻䚸䛭䜜䛮䜜♧

䛩䚹䛯䛰䛧䚸⣬㠃䛾㒔ྜୖ䚸䝕䞊䝍㞟ᮇ㛫䛿䚸20 䛾ሙྜ䛻㝈

ᐃ䛥䜜䛶䛔䜛䚹ྛᅗ䛿䚸⾲⌧㔜ど⋡䜢 0.00 䛛䜙 1.00 䛻ኚ䛘䛯

ሙྜ䛻䛚䛡䜛㡰⤯ᑐㄗᕪ⋡䛾䚸ྛ᪥䛻䛚䛡䜛್䛾ᖹᆒ್䛾

᥎⛣䜢♧䛧䛶䛔䜛䚹ྛ䜾䝷䝣䛻䛚䛔䛶䛿䚸⸛Ⰽ䚸᱈Ⰽ䚸㯤Ⰽ䛾ྛ

䝷䜲䞁䛜䚸ῶ⾶⋡䜢⾲䛧䛯⤖ᯝ䜢♧䛧䛶䛔䜛䚹䜎䛯䚸Ỉᖹ㍈䛜⾲

⌧㔜ど⋡䚸ᆶ┤㍈䛜㡰⤯ᑐㄗᕪ⋡䜢♧䛧䛶䛔䜛䚹 

)4(           

)12(,
)1(2

||

)2(,
2

||

12

1

2

2

1













+=
+

−

=
−

∑

∑

+

=

=

kn
kk

pi

kn
k

pi

k

i

i

k

i

i

(5)          

)11(),(2

)1(,2
11









−<≤−+

−=−
=
∑
=+

kiikz

kikj
z

i

k

ji

(6)                  
3

)12)(12(

2

2
1 −+

=
∑
=

−
kk

k

z
k

i

ik

(7)   )
2

1
1)(

2

1
1(

3

2

2

3

)12)(12(

2 kkk

kk

−+=

−+

(8)          

)1(,1)(2

)(,2
11









<≤+−+

=
=
∑
=+

kiikz

kij
z

i

k

ji

(9)             
3

)1(4

12

22
11

1
+

=
+

+ ∑∑
==

−+
kk

k

jz
k

j

k

i

ik

(10)                                    
3

2

)1(2

3

)1(4

=
+

+

kk

kk



The 25th Annual Conference of the Japanese Society for Artificial Intelligence, 2011 

- 4 - 

 

 

 

 

 

 

 

 

 

 

 

ᅗ 1:ᐇ㦂⤖ᯝ(ฟ᮶㧗䛾ሙྜ) 

 

 

 

 

 

 

 

 

 

 

 

 

ᅗ 2:ᐇ㦂⤖ᯝ(㧗್䛾ሙྜ) 

3.6 ⪃ᐹ 

௨ୗ䛻♧䛩 3 䛴䛾ほⅬ䛛䜙ᐇ㦂⤖ᯝ䜢⪃ᐹ䛩䜛䚹 

(1) 㡰⤯ᑐㄗᕪ⋡ 

䝟䝷䝯䞊䝍䛾㐪䛔䜔䚸⏝䛧䛶䛔䜛ᩘ್⣔ิ䝕䞊䝍䛾㐪䛔

䛻䜘䛳䛶䚸⤖ᯝ䛻㐪䛔䛿䛒䜛䜒䛾䛾䚸⾲⌧㔜ど⋡䜢 0.00 䛻䛧䛯

ሙྜ䛻䛿䚸㡰⤯ᑐㄗᕪ⋡䛾ᖹᆒ್䜢 0.56 ⛬ᗘ䛻ᢚ䛘䜛䛣䛸

䛜䛷䛝䚸䝷䞁䝎䝮䛻㡰䜢Ỵᐃ䛧䛯ሙྜ䛻䛚䛡䜛ᮇᚅ್䛷䛒䜛

0.67 䛻ẚ䜉䛶䚸㡰⤯ᑐㄗᕪ⋡䜢ᨵၿ䛩䜛䛣䛸䛜䛷䛝䜛䚹ᰴ౯

䜔䛭䛾ฟ᮶㧗䛾ኚືཬ䜃䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻䛚䛡䜛ヰ㢟

䛾ኚ㑄䛻䛿䚸䛒䜛⛬ᗘ䛾㐃⥆ᛶ䛜䛒䜛䛸⪃䛘䜙䜜䜛䛯䜑䚸㐣ཤ

䛾⣔ิ䝕䞊䝍䛻ᇶ䛵䛔䛶䚸ḟ䛾༢㛫䛻䛚䛡䜛ホ౯ᑐ㇟

䛾ὀ┠ᗘ䜢ホ౯䛩䜛ᥦἲ䛿䚸ḟ䛻ὀ┠䛩䜉䛝ホ౯ᑐ㇟䜢䛒

䜛⛬ᗘ䚸ጇᙜ䛻ண 䛷䛝䛯䜒䛾䛸⪃䛘䜙䜜䜛䚹⏝䛩䜛⣔ิ

䝕䞊䝍䛻౫Ꮡ䛩䜛䜒䛾䛾䚸ᥦἲ䛿䚸ḟ䛻ὀ┠䛩䜉䛝ホ౯ᑐ㇟

䛾䝰䝕䝹䛻䚸䛒䜛⛬ᗘ㐺⏝ྍ⬟䛸⪃䛘䜙䜜䜛䚹 

(2) 䝟䝷䝯䞊䝍䛾ᙳ㡪 

ῶ⾶⋡䛻╔┠䛧䛶䜏䜛䛸䚸⣬㠃䛾㒔ྜୖ䚸ᅗ♧䛧䛶䛔䛺䛔䜒

䛾䛾䚸ῶ⾶⋡䛜䛝䛔⛬䚸㡰⤯ᑐㄗᕪ⋡䛾ᖹᆒ್䛜䚸ẚ㍑

ⓗᑠ䛥䛟䛺䛳䛶䛔䜛䚹䛣䛣䛷䚸ῶ⾶⋡䛜䛝䛟䛺䜛⛬䚸ホ౯ᑐ㇟䛤

䛸䛾ὀ┠ᗘ䛾䝰䝕䝹䛻䚸㐣ཤ䛾䝕䞊䝍䜢ᫎ䛥䛫䜛ຠᯝ䛜䛒

䜛䛣䛸䛻╔┠䛩䜜䜀䚸䛣䛾⤖ᯝ䛿䚸㐣ཤ䛾䝕䞊䝍䜢䛺䜛䜉䛟⏝

䛧䛯᪉䛜䜘䛔䛣䛸䜢♧䛧䛶䛔䜛䚹䜎䛯䚸䝕䞊䝍㞟ᮇ㛫䛻╔┠䛧

䛶䜏䜛䛸䚸䝕䞊䝍㞟ᮇ㛫䛜㛗䛔᪉䛜ẚ㍑ⓗ㡰⤯ᑐㄗᕪ⋡

䛾ᖹᆒ್䛜ᑠ䛥䛟䛺䛳䛶䛚䜚䚸䝕䞊䝍㞟ᮇ㛫䛾㠃䛛䜙䜏䛶䜒

㐣ཤ䛾䝕䞊䝍䜢䝰䝕䝹䛻ᫎ䛥䛫䛯᪉䛜䜘䛔䛸䛔䛘䜛䚹 

 ୍᪉䚸⾲⌧㔜ど⋡䛻╔┠䛧䛶䜏䜛䛸䚸⾲⌧㔜ど⋡䛜ᑠ䛥䛔

⛬䚸㡰⤯ᑐㄗᕪ⋡䛾ᖹᆒ್䛿ᑠ䛥䛟䛺䛳䛶䛔䜛䚹䝔䜻䝇䝖⣔

ิ䝕䞊䝍䜢ຍ䛘䜛䛣䛸䛻䜘䜚䚸ᩘ್⣔ิ䝕䞊䝍䛰䛡䛷䛿ㄝ᫂

䛷䛝䛺䛔⌧㇟䜢䚸ㄝ᫂䛷䛝䜛䛣䛸䜢ᮇᚅ䛧䛶䛔䛯䜒䛾䛾䚸ᅇ䛾

ᐇ㦂䛛䜙䛿䚸䛭䛾䜘䛖䛺ຠᯝ䜢᫂☜䛻☜ㄆ䛩䜛䛣䛸䛿䛷䛝䛺䛛䛳

䛯䚹䛧䛛䛧䛺䛜䜙䚸⾲⌧㔜ど⋡䜢 1.00 䛻䛧䛯ሙྜ䛷䛒䛳䛶䜒䚸䝷

䞁䝎䝮䛻㡰䜢Ỵᐃ䛧䛯ሙྜ䜘䜚䛿䚸㡰⤯ᑐㄗᕪ⋡䛾ᖹᆒ್

䛿ᨵၿ䛥䜜䛶䛚䜚䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛸ᰴ౯ሗ䛸䛾㛫䛻ఱ

䜙䛛䛾㛵㐃ᛶ䛿䛒䜛䛸⪃䛘䜙䜜䜛䚹ᅇ䛾ᐇ㦂䛷䛿䚸ᰴ౯ሗ

ྲྀᚓ䛾ၥ㢟䛛䜙䚸᪥༢䛷䛾䝰䝕䝹䛸䛺䛳䛶䛔䜛䛜䚸ᰴ౯

ሗ䜢䜘䜚⣽䛛䛔⢏ᗘ䛷㞟䛩䜛䛣䛸䜒ྍ⬟䛷䛒䜚䚸⣽䛛䛔⢏ᗘ䛷

䛾䝰䝕䝹䛻䜘䛳䛶䚸䜘䜚᫂☜䛺㛵㐃ᛶ䜢ぢฟ䛫䜛ྍ⬟ᛶ䛿䛒

䜛䚹䜎䛯䚸ᮏㄽᩥ䛷⏝䛧䛯ᰴ౯ሗ௨እ䛾ᰴ౯ሗ䜒Ꮡᅾ䛧

䛶䛚䜚䚸䛭䜜䜙䛸䛾㛫䛻䚸㛵㐃ᛶ䜢ぢฟ䛫䜛ྍ⬟ᛶ䜒䛒䜛䚹䛣䛾

䚸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛛䜙䛾ホ౯ᑐ㇟䛾ᢳฟἲ䜢ᨵⰋ䛩䜛䛣

䛸䛻䜘䛳䛶䚸㛵㐃ᛶ䜢ぢฟ䛫䜛ྍ⬟ᛶ䛿䛒䜛䛸⪃䛘䜙䜜䜛䚹 

(3) 䝉䞁䝃䞊䝛䝑䝖䝽䞊䜽䜈䛾㐺⏝ྍ⬟ᛶ 

ᅇ䛾䝰䝕䝹䛷䛿䚸ῶ⾶⋡䜢ண䜑Ỵᐃ䛧䛶䛚䛟䛣䛸䛻䜘䜚䚸

䝕䞊䝍㞟ᮇ㛫ศ䛾⣔ิ䝕䞊䝍䛸䚸⌧Ⅼ䛻䛚䛡䜛ᩘ್

⣔ิ䝕䞊䝍䛰䛡䛛䜙ᚓ䜙䜜䜛ὀ┠ᗘ䛸䚸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛰

䛡䛛䜙ᚓ䜙䜜䜛ὀ┠ᗘ䜢グ᠈䛩䜛䚹䛣䜜䛻䜘䜚䚸ᣦᐃ䛥䜜䛯⾲⌧

㔜ど⋡䛻ᑐᛂ䛩䜛ホ౯ᑐ㇟䛾ὀ┠ᗘ䜢⟬ฟ䛩䜛䛣䛸䛜䛷䛝䜛䚹

䛣䛾䛯䜑䚸ホ౯ᑐ㇟䛾ᩘ䛾ᐃᩘಸ䛾グ᠈ᐜ㔞䜢☜ಖ䛩䜛䛰䛡

䛷䚸ὀ┠ᗘ䜢⟬ฟ䛩䜛䛣䛸䛜䛷䛝䜛䚹୍᪉䚸᪂つ䛻ධຊ䛥䜜䛯䝕

䞊䝍䛸᭱䜒ྂ䛟䛛䜙Ꮡᅾ䛩䜛䝕䞊䝍䜢ཧ↷䛩䜛䛣䛸䛻䜘䜚䚸ᩘ್

⣔ิ䝕䞊䝍䛰䛡䛛䜙ᚓ䜙䜜䜛ὀ┠ᗘ䛸䝔䜻䝇䝖⣔ิ䝕䞊䝍

䛰䛡䛛䜙ᚓ䜙䜜䜛ὀ┠ᗘ䜢᭦᪂䛩䜛䛣䛸䛜䛷䛝䜛䚹䛣䛾䛯䜑䚸ప

䛔ฎ⌮㈇Ⲵ䛷䝰䝕䝹䜢᭦᪂䛩䜛䛣䛸䛜䛷䛝䜛䚹䝉䞁䝃䞊䝛䝑䝖䝽

䞊䜽䜈䛾㐺⏝䜢⪃䛘䛯ሙྜ䚸ከᩘ䛾ホ౯ᑐ㇟䜢䚸ᐇ㛫䛷ホ

౯䛩䜛䛣䛸䛜ᚲ㡲䛸⪃䛘䜙䜜䜛䛯䜑䚸䛣䛾䜘䛖䛺䝰䝕䝹䛿䛭䛾

䝙䞊䝈䛻䛒䛳䛯䝰䝕䝹䛻䛺䛳䛶䛔䜛䛸⪃䛘䜙䜜䜛䚹 

4. 䜎䛸䜑䛸ᚋ䛾ㄢ㢟 

ᮏㄽᩥ䛷䛿䚸ホ౯ᑐ㇟䛻ᑐ䛧䛶䛘䜙䜜䛯ᩘ್⣔ิ䝕䞊

䝍䛸䝔䜻䝇䝖⣔ิ䝕䞊䝍䛛䜙䚸ḟᮇ䛻䛚䛡䜛ὀ┠䛩䜉䛝ホ౯

ᑐ㇟䜢䝰䝕䝹䛩䜛᪉ἲ䜢ᥦ䛧䛯䚹䜎䛯䚸ᥦἲ䜢ᐇ㝿䛾ᰴ

౯ሗ䛸䝙䝳䞊䝇䝦䝑䝗䝷䜲䞁䛻㐺⏝䛧䚸䛭䛾ຠᯝ䜢᳨ド䛧䛯䚹

䛭䛾⤖ᯝ䚸㐣ཤ䛾䝕䞊䝍䜢⏝䛩䜛䛣䛸䛻䜘䜚䚸䛒䜛⛬ᗘ䚸ḟᮇ

䛻䛚䛔䛶ὀ┠䛩䜉䛝ホ౯ᑐ㇟䜢Ỵᐃ䛷䛝䜛䛣䛸䜢☜ㄆ䛧䛯䚹 
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