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1. Introduction

� ᮃ䜎䛧䛔䝷䜲䝔䜱䞁䜾䛾ᣦᑟἲ䠖

Write →feedback→ revise

� ᩍᖌ䛾㈇ᢸ䜢㍍ῶ䛧䚸Ꮫ⩦⪅䛻ᑐ䛧䛶䜶䝑
䝉䜲䝷䜲䝔䜱䞁䜾䛾ᶵ఍䜢䜒䛳䛸タᐃ䛷䛝䜛
䜘䛖䛻㛤Ⓨ䛥䜜䛯

� Criterion䛾ᵓᡂ

⮬ື᥇Ⅼᶵ⬟䠇デ᩿ⓗ䝣䜱䞊䝗䝞䝑䜽

2. Application Description

� E-rater 䝇䝁䜰䝸䞁䜾䜶䞁䝆䞁

TOEFL 䝇䝁䜰䝸䞁䜾䜺䜲䝗䛾ホ౯つ‽䛸䛧
䛶᫂♧䛥䜜䛶䛔䜛ゝㄒⓗ≉ᚩ䜢཯ᫎ䛥䛫
䛶䛔䜛

� ලయⓗ䛺ホ౯㡯┠䠖

syntax, discourse, topical content, 
lexical complexity

2.1. The E-rater scoring engine

� ⤫ㄒゎᯒჾ䛜⤫ㄒᵓ㐀䜢ホ౯䛩䜛

� ᴫᛕᵓᡂู䛻䝕䜱䝇䝁䞊䝇䝬䞊䜹䞊䛾㎡᭩
䜢ഛ䛘䚸ฟ⌧䛾᭷↓䛻䜘䜚ホ౯䛩䜛

� ୺㢟ู䛾ෆᐜホ౯䛻䛴䛔䛶䛿䚸୺㢟䛻ᛂ
䛨䛶౑⏝䛥䜜䜛䛣䛸䛜ண᝿䛥䜜䜛ㄒᙡ䛻ὀ
┠䛧䚸౑⏝㢖ᗘ䛻䜘䜛㔜䜏䛵䛡䜢⾜䛔䚸䛭
䛾㔞䜢䝧䜽䝖䝹໬䛧䛶ศᯒ䞉ホ౯䛩䜛

(ཧ⪃) Content Vector Analysis

� 䛒䜛䜶䝑䝉䜲䛷Fiᅇ౑⏝䛥䜜䛶䛔䜛 i  䛸䛔
䛖༢ㄒ䛾㔜䜏䛵䛡Wi:

Wi = (Fi/MaxF) * log(N/Ni)

MaxF(ᙜヱ䛾䜶䝑䝉䜲䛷᭱䜒౑⏝䛥䜜䛶䛔
䜛ㄒ䛾ฟ⌧ᅇᩘ)

N(䜶䝑䝉䜲䛾⥲ㄒᩘ)

Ni(඲䜶䝑䝉䜲䛾i䛸䛔䛖༢ㄒ䛾ฟ⌧ᅇᩘ)

(ཧ⪃) Content Vector Analysis

� Wi = (Fi/MaxF) * log(N/Ni)
� Wi1=(Fi1/MaxF1)*log(N/Ni)
Wi2=(Fi2/MaxF2)*log(N/Ni)
…

Wi6=(Fi6/MaxF6)*log(N/Ni)
� Wi 䛸W1䡚W6䛾cosine್䜢ィ⟬䛧䚸᭱኱䛾䜒䛾䜢
score point value(1-6)䚸᭱㧗䝷䞁䜽䛾䜶䝑䝉䜲(㏻ᖖ
䛿䝇䝁䜰䠒)W6䛷Wi䜢๭䛳䛯್(cosine correlation 
value)
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2.1. The E-rater scoring engine

� 䝺䝖䝸䝑䜽䝍䜲䝥ู䛻౑⏝䛜ண᝿䛥䜜䜛ㄒ䛾
㎡᭩䜢ഛ䛘䚸䜶䝑䝉䜲䛷౑⏝䛥䜜䛯඲䛶䛾
ㄒ䛸䛾ᑐᛂ≧ἣ䛻䜘䜚ホ౯䛩䜛

� ౑⏝ㄒᙡ䛾㞴᫆ᗘ䛻䛴䛔䛶䛿䚸≉ᚩⓗ䛺
ㄒ䛾ᩘ䚸1ㄒ䛒䛯䜚䛾ᖹᆒᩥᏐᩘ䚸䠑䡚䠒
ᩥᏐ䛻䜘䛳䛶ᵓᡂ䛥䜜䜛㛗䜑䛾༢ㄒ䛾ᩘ
䛺䛹䜢ᣦᶆ䛸䛧䛶ホ౯䛩䜛

2.1. The E-rater scoring engine

� 䝇䝁䜰䛻䛴䛔䛶䛿䚸䜎䛪270䛾䜶䝑䝉䜲䜢ே

㛫䛜䠒ẁ㝵䛷᥇Ⅼ䛧䚸䛭䜜䛮䜜䛾ẁ㝵䛻
ホᐃ䛥䜜䛯䜶䝑䝉䜲䛻䛴䛔䛶䠑䠌䛾ゝㄒⓗ
≉ᚩ䜢䝇䝔䝑䝥䝽䜲䝈ἲ䛻䜘䜚䜹䝔䝂䝸䞊
໬䛩䜛䚹䛭䛧䛶䚸䜹䝔䝂䝸䞊໬䛥䜜䛯≉ᚩ䜢
᥇Ⅼᑐ㇟䛸䛺䜛䜶䝑䝉䜲䛾≉ᚩ䛻➼౯䛧䛶
䝇䝁䜰䜢୚䛘䜛

2.2 Critique Writing Analysis Tools

� Agreement errors, verb formation errors, 
wrong word use, missing punctuation, 
typographical errors 䜢Ⓨぢ䛧䚸䝣䜱䞊䝗

䝞䝑䜽䜢୚䛘䛶䛟䜜䜛

� Bigram(㞄䜚䛒䛖ㄒ䛸ရモ䛾⤌䜏ྜ䜟䛫)

༢఩䛷䝁䞊䝟䝇ୖ䛾ㄒᙡ䛸ẚ㍑䛧䚸ฟ⌧䛧
ᚓ䛺䛔䜒䛾䜢䛂ㄗ䜚䛃䛸ุᐃ䛥䛫䜛

2.2 Critique Writing Analysis Tools

� 䛂ㄗ䜚䛃ุᐃ䛾complementary method䛸

䛶㛵㐃ᛶ䛾䛒䜛ㄒ䚸㛵㐃ᛶ䛾䛺䛔ㄒ䜢䛻
䜘䜛ุᐃ᪉ἲ䜒ഛ䛘䛶䛔䜛

� 㞄䜚ྜ䛖ㄒ䛻䜘䜛ุᐃ䛷䛿ㄗ䜚䛸䛺䛳䛶䛧䜎
䛖䜘䛖䛺⏝౛䛻䛴䛔䛶䛿”filter”䜢タᐃ䛩䜛

� ྠ㡢␗⩏ㄒ䛾䜘䛖䛺Confusable words䛻
䛴䛔䛶䛿ᕥྑ䛾㞄䜚ྜ䛖䠎ㄒ䛷ุ᩿䛩䜛

2.2 Critique Writing Analysis Tools

� 䛂ཷືែ䛃䛂㛗䛩䛞䜛(▷䛩䛞䜛)ᩥ䛃䛂㐣ᗘ䛾
ྠ୍ㄒ䛾⧞䜚㏉䛧䛃䛺䛹䜢ᮃ䜎䛧䛟䛺䛔style

䛸䛧䛶ᣦ᦬䛩䜛

� 䝺䝖䝸䝑䜽䛻ᛂ䛨䛶䚸᝿ᐃ䛥䜜䜛discourse 
elements䛾᭷↓䜔ᩥ❶ᵓᡂ䛾㐺ษ䛥䜢ุ
᩿䛧䛶䚸䝣䜱䞊䝗䝞䝑䜽䛩䜛

3. Evaluation Criteria

� Criterion (E-rater, Critique) 䛜Ꮫ⩦⪅䛻ᑐ䛧䛶
᭷┈䛷ಙ㢗䛷䛝䜛䝣䜱䞊䝗䝞䝑䜽䜢୚䛘䛶䛔䜛䛸
ุ᩿䛩䜛䛯䜑䛾つ‽

� 2ྡ䛾ホᐃ⪅䛻䜘䜛᥇Ⅼ⤖ᯝ䛾୍⮴ᗘ(golden 
standard)䛸ホᐃ⪅䛸䝅䝇䝔䝮䛻䜘䜛᥇Ⅼ୍⮴ᗘ
(agreement)䜢ẚ㍑䛩䜛

� ⣙97%䛾୍⮴ᗘ䛜ぢ䜙䜜䛯䜿䞊䝇䜒䛒䜛䛜䚸

E-rater䛾୍⮴ᗘホ౯䛾ᇶᮏ⥺䛿75%䡚80%
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3.2. Critique performance evaluation

� Critique䛜䝣䜱䞊䝗䝞䝑䜽䜢୚䛘䜛䜉䛝䛷䛒
䜛䛸ุ᩿䛧䛯⟠ᡤ䛸ே㛫䛜䝣䜱䞊䝗䝞䝑䜽䜢
୚䛘䜛䜉䛝䛷䛒䜛䛸ุ᩿䛧䛯⟠ᡤ䛾䛂ᩘ䛃䜢
ẚ㍑䛩䜛(precision)

� Critique䛜䝣䜱䞊䝗䝞䝑䜽䜢୚䛘䜛䜉䛝䛷䛒
䜛䛸ุ᩿䛧䛯⟠ᡤ䛸ே㛫䛜䝣䜱䞊䝗䝞䝑䜽䜢
୚䛘䜛䜉䛝䛷䛒䜛䛸ุ᩿䛧䛯⟠ᡤ䛾ෆ䚸
䛂୍⮴䛧䛯ᩘ䛃䜢ẚ㍑䛩䜛(recall)

3.2. Critique performance evaluation

� Grammar, Usage, Mechanics䛾precision
䛿90䡚100%

� Recall䛻㛵䛧䛶䛿䚸bigram, confusable 
words 䛤䛸䛻⤖ᯝ䛜␗䛺䜚䚸౛䛘䜀䛂୺ㄒ

䛸ືモ䛾୍⮴䛃䛷䛿ே㛫䛸䝅䝇䝔䝮䛜ᣦ᦬
䛧䛯⟠ᡤ䛾୍⮴ᗘ䛿40%䛰䛳䛯䛜䚸ᡤ᭷
᱁䛾䜰䝫䝇䝖䝻䝣䜱䞊70%, confusable 
words 71%䛷䛒䛳䛯

3.2. Critique performance evaluation

� ྠ୍ㄒ䛾⧞䜚㏉䛧䛻㛵䛩䜛ุᐃ䛷䛿䚸precision, 
recall 䛻ຍ䛘䚸F-measure䜢⏝䛔䜛

� 300䛾䜶䝑䝉䜲䛾ෆ䚸2ྡ䛾ホᐃ⪅䛻䜘䛳䛶⧞䜚
㏉䛧䛜䛒䜛䛸ุᐃ䛥䜜䛯䜶䝑䝉䜲䛻䛴䛔䛶⥲ㄒᩘ
䛻ᑐ䛩䜛⧞䜚㏉䛧ㄒ䛾๭ྜ䜢ィ⟬䛧䛯䛸䛣䜝5%
௨ୖ䛜୧⪅䛻ඹ㏻䛩䜛ᇶ‽䛸䛺䛳䛶䛔䛯䚹

� 䛣䜜䛻ヱᙜ䛩䜛䜶䝑䝉䜲䛻䛴䛔䛶䛿
Precision(0.27), recall(0.54) , 

F-measure(0.36)

3.2. Critique performance evaluation

� Discourseෆ䛾㓄⨨䛻䜘䛳䛶䛭䜜䛮䜜䛾ᩥ
䛻୚䛘䜙䜜䜛䝷䝧䝹䛻㛵䛧䛶䛿䚸1462䜶䝑
䝉䜲䛻ᑐ䛧䛶ホᐃ⪅䛜⾜䛳䛯䝷䝧䝹䛵䛡䛾
⤖ᯝ䛸ẚ㍑䛧䛶䚸Precision(0.71), 
recall(0.70) ,  F-measure(0.70)䛸䛔䛖⤖
ᯝ䛻䛺䛳䛯

4. Application Use

� 2002ᖺ9᭶䛾ᥦ౪䜢㛤ጞ䛧䚸ྠᖺ12᭶䛻䛿฼⏝
⪅ᩘ䛜50,000ே䜢㉺䛘䛯䚹䜰䝯䝸䜹ᅜෆ䛰䛡䛷䛺
䛟䚸୰ᅜ䚸ྎ‴䚸᪥ᮏ䛺䛹䛷䜒฼⏝䛥䜜䛶䛔䜛䚹㧗
ᰯ3ᖺ⏕䜎䛷䛾୰➼ᩍ⫱ẁ㝵䛷䛾฼⏝䛜ከ䛟䚸1
㐌㛫䛻⣙7,000䛾䜶䝑䝉䜲䜢ฎ⌮䛧䛶䛔䜛

� ฼⏝⪅䛻䜘䜛ホ౯䛿䚸䜶䝑䝉䜲䛻ᑐ䛩䜛ホ౯䞉
䝣䜱䞊䝗䝞䝑䜽䛾㏿䛥䚸౑䛔䜔䛩䛥䛺䛹ᴫ䛽Ⰻዲ
䛷䛒䜛

5. Application Development and Deployment

� ⣙15ྡ䚸ண⟬100୓䝗䝹䛾㛤Ⓨ䝏䞊䝮

� 䝏䞊䝮䛿䚸definition, analysis, 
development, implementation䛾ྛẁ㝵

䛻ἢ䛳䛶సᴗ䜢㐍䜑䜛

� 䝤䝷䜴䝄⏬㠃䜢฼⏝䛧䛶䛹䛾䜘䛖䛻䝣䜱䞊䝗
䝞䝑䜽䜢୚䛘䜛䛛䛜኱䛝䛺ㄢ㢟䛰䛳䛯
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6. Maintenance

� ᪂ᖺᗘ䛾㛤ጞ᫬(9᭶)䛾ᑟධ䛻䛒䜟䛫䛶

䝞䞊䝆䝵䞁䜰䝑䝥䜢ணᐃ䛧䛶䛔䜛

� 㞟୰⟶⌮᪉ᘧ䛸䛺䛳䛶䛔䜛䛾䛷䚸䜰䝑䝥
䝕䞊䝖䛺䛹䜒⮬ືⓗ䛻⾜䜟䜜䚸㛤Ⓨ䝏䞊䝮
䛾ᢸᙜ⪅䛜⟶⌮䛻ᙜ䛯䛳䛶䛔䜛

7. Conclusion

� 䛒䜛≉ᐃ䛾ẕㄒヰ⪅䛻ከ䛔ㄗ䜚䛺䛹䛻䛴
䛔䛶ศᯒ䛧䚸ᩥἲⓗ≉ᚩ䛻ྲྀ䜚ධ䜜䛯䛔䛸
⪃䛘䛶䛔䜛

� ᩥ䛾ᙧᘧ㠃䛰䛡䛷䛺䛟䚸ព࿡䞉ෆᐜ䛻㛵䜟
䜛䝣䜱䞊䝗䝞䝑䜽䜢୚䛘䜛䜘䛖䛺᪉ἲ䛻䛴䛔
䛶䜒◊✲㛤Ⓨ䜢⾜䛖


