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鍱车ג䄐樟bioRxiv榫ַס鑜乃ٜػ٭ٔةכع٤ٛوٝو
倀ꌃ璇㳔澈璇㳔䪫銉٬㳔銉侓瞬煝疴䨾ذ٭ظ闋卥侓瞬煝疴㵍
釐仿
侓瞬皑呾ׂט㕈מت٤ظلؙ (♧┫EBPMEvidence-based Policy Making)塌茣ס䒣ⵊ٭؛
⸮詇韢ךכ׆卥嵛氠⮔ג氠ַع٤ٛوٝوעך勓畇ֻױ愲嵣鵕סت٤ؙؕئ٤و
倀㕈גכ煝疴ⲇס⮔卥מ㸐י潸鎢溷מ偆ַ焒锶䕑כ־ַםעךס׀ךֿכ׆脝ֻ
ג曫⮂מ劄箽溷ֿאכع٤ٛوٝوמ杅ג OAٜػ٭ٔة韢倀כ嬟鼛ךכ׆焒锶
䕑־ַם雧鉿ג
כع٤ٛوٝوסbioRxivיזֵ嵣סלםٜػ٭ٔة٤و٭؛סꁿ䌑ױ OAػ٭ٔة
ٜ韢倀ס⪢倀 XML┞㴻ꓪ牞⟛׀ךֿכ׆ٜػ٭ٔةכع٤ٛوٝو韢倀ס嬟鼛מꫀ
䪫銉溷ם⺪茣䙎ע嗱隍ג׀ך♑偙脝倀桬俙ⷃ靣俙סלם㜽䓺溷ם㕈徙祔ⷃם倀剹꿔⛣
䍲־╋脢ס䈼⮔僻גכֹמ־♀㎇ס雧鉿ס碃㎪עךٜػ٭ٔةכع٤ٛوٝو韢
倀ٜػ٭ٔة韢倀סع٤ٛوٝوַםעךֹאכع٤ٛوٝوגזםמꪨך僻牞םꇙַ锶ַד
ע꿔窢䍲⮔י塌唩㳔肪䩘岺氠ַגז־ם׀ךעכ׆ 47%瓦䍲כ둚ׂגז־ם
焒ַי獏ך鉿煝疴⩰ע篙卸ַֹכַםע䈼ם׀㝕מꪨס韢倀ٜػ٭ٔةכع٤ٛوٝو
锶כ┞蔹ֵֿךס㝕锺埛ח־嬟鼛溷劄ꁿס枱岞ך⫙槁䙎ֿ牞霼ג׀ךמ׆
Ⲏֻי勓畇גגס偆םג焒锶עיכ詇脢俙סלם㝂ׂס㜽䓺溷溷㕈徙יַֽמ䈼ע
㸯ַٜػ٭ٔة韢倀סכع٤ٛوٝوַםַיזםמꇙַ㝕ַםׂ׀גזַכ掾ֿ䮕ׅ


Differences between preprints and journal articles: a trial using bioRxiv
Research-Unit for Data Application, National Institute of Science and Technology Policy (NISTEP),
MEXT

ABSTRACT
In light of the strengthening of the evidence-based policy making (EBPM) function and the trend

toward open science, this paper considers whether analysis using preprints can provide new knowledge
in a complementary manner to the analysis of research power based on original papers. In particular,
the preprint and the final version of the preprint are used as the basis for the analysis. In particular, we
attempted to see if we could gain insights by comparing preprints with OA journal articles in which
they were finally published.

Translated with www.DeepL.com/Translator (free version)
First, due to the recent trend of open journals, we were able to secure a certain amount of full-text

XML of bioRxiv preprints and journal articles, and verified the technical feasibility of comparing
preprints and journal articles. On the other hand, within the scope of this trial, which attempted to
identify differences between preprints and journal articles, and between preprints that became journal
articles and those that did not, we could not find any clear differences. Even using machine learning



methods, the classification accuracy was not high at about 47%.
The result that there is no significant difference between preprints and journal articles is consistent

with the findings of previous studies, but it is also reproducible in a larger and relatively recent context.
In addition to these findings, the new findings of this paper are that the differences are small in many
external criteria such as the number of authors, and the differences between preprints and journal
articles are not large.
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1 מ״ע
䧰ֿ㎼ס璇㳔䪫銉ؕ٤٘ب٭يؿ♧┫STIכ侓瞬皑呾יַֽמؙמت٤ظل㕈ׂט
侓瞬皑呾 (♧┫EBPMEvidence-based Policy Making) 塌茣ס䒣ⵊֿ寛ַי״ր睗 6 劻
璇㳔䪫銉٤٘ب٭يؿ٬ؕ㕈勓阛氺 (♤⾔ 3䌑 3劓 26傽ꫂ饗尴㴻)ց♧┫睗 6劻㕈勓阛氺ַכ
ֹיַֽמ璇㳔䪫銉٤٘ب٭يؿ٬ؕ鉿侓יַֽמ㵉镸溷ם隍䬹מ㕈ׂט侓瞬皑呾鉿ֹ
EBPM䖑䍏ככ׆⫐ꫂ䍟ت٤ظلؙיַֽמלם瞏俠⤫ꫀꅙ⺅篁ֿꅼ״
ג׀י
吉鞅סٜػ٭ٔة㳔銉גכ璇㳔阛ꓪ㳔㕈狸阛ꓪ剹霺㳔עיַחמ煝疴ⲇך╚סא
ꄼגז⸮詇韢倀♧┫⸮詇韢倀כמ濪潨ג㴻ꓪ溷ם⮔卥כ侓瞬סׂט儙ֿ雧ײ
┫♧璇㳔䪫銉٬㳔銉侓瞬煝疴䨾ףֻ❛ַי NISTEPכעיַֽמت٤ؙؕئ
㵼ֿ⫏סא鞪吉⮔卥鉿ַסלםء٤؞٭ُز٤ي㝕㳔ء٤؞٭ُز٤ي⯁㎼وشُ STI
侓瞬סׂט┞ⲙַיזםכ
┞偙⸮詇韢倀ס⮔卥עיַֽמ煝疴䧯卸ֿ气־יױ吉鞅٬紬겏٬⮂曫篑י⪪ꪛ
ַֿיַ⻔עמכ׆٭ٖلtrendsٝ⻔⥰ס✄⪡״גױֿءّٚؕذסךױ
偆蕟꽝㔔僃ׂ䬁עכ׆ֻ圸ꅎ溷מ곓ַגױ⸮詇韢倀סבא⯵⸮עיַֽמ꽝㔔ך
牞皑ג璇㳔溷⮿偂㕈徙יזמ吉鞅ֿ鉿״ג㳔갾꽝㔔鄋⻉꽝㔔ֵעַ⪢ׂ偆
ַ嚣䗻ס韢倀ֿ┮⯈ַםמ
א濪潨מցع٤ٛوٝوրַםַי⯁ꈷמ吉鞅ֵך蠗畇ס韢倀⸮畇ך׆א
ֿכ׆焒锶䕑ַ偆מ潸鎢溷י㸐מ卥⮔ס煝疴ⲇגכ⸮詇韢倀㕈ךכ׆卥鉿ֹ⮔ס
(1ַיז鉿⼴㖥סꅙ┞עך脝ֻNISTEPכ־ַםעךס׀ך
לךכ嫘갧גזםמ韢倀ٜػ٭ٔةמ劄箽溷כ嫘갧ס⯼䫋畇יכ韢倀ٜػ٭ٔةך׆׆
韢ٜػ٭ٔةיַֽמ槁枱כع٤ٛوٝوַיזםמ韢倀ٜػ٭ٔة־סꇙֵַֿםֹס
倀סع٤ٛوٝوַםַיזםמꪨםֹסלעמꇙֵַֿךכ׆ײ־סع٤ٛوٝو
饗韢ֿ鉿ֻꫀמ꾙䙎⟥סססא詇韢倀⸮עַ吉鞅ֵ
勓畇עך♧┪ס芻再כゼ꾴䟨餟כס气朮笠ֵךف٭ئع٤ٛوٝوס bioRxiv 㸐骭
ع٤ٛوٝوג䲔鼥מٜػ٭ٔةמ䈼沌䔿סع٤ٛوٝوסאכ韢倀ٜػ٭ٔةס⯼䲔מ
⼴篙卸㖥ג鞪吉יַחמ䈼沌סع٤ٛوٝوס勑䲔鼥כ

2 ⛣糋ׄט
꿔⛣⩰鉿煝疴עיכ [Klein19, Carneiro20, Akbaritabar21]ֿלם䮕ׅ
Klein[Klein19]ٜػ٭ٔةמױע霺מ䲔鼥ג韢倀ع٤ٛوٝوסאכ曫ס嬟鼛鉿גז

1) 睗 6劻㕈勓阛氺יַֽמ“韢倀تجؠ٤ؓو٭؛סⵊ煝疴䧯卸סꁢꅋם⪪ꪛס㖪ع٤ٛوٝوסיכח┞ס
ג劔潨䭰⪳ס焒ם汔溷┾ס瞏ت٤ؙؕئ٤و٭؛״劔⪳ꪛ٬⪫סذ٭ظ煝疴ֽי㺽Ⲏꅋ┞嵛氠ס
煝疴䧯卸٤و٭؛סⵊֿꅼסכ”ֵחחײ霼餟ֿ獏ַי
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A

プレプリント（投稿原稿）初期原稿

B
出版原稿

プレプリント

編集

登録 C

学術雑誌等に投稿・出版せずそのまま

bioRxiv • AとBでどれだけの違いがあるか
（査読，編集でどれだけ変わるか）

• Aと似た内容のCを選んだときに違い
を見分けることができるか
（出版されるものを予想できるか）

C

プレプリント（投稿原稿）

加筆・修正

投稿中/投稿したものの採録されず

ジャーナル誌に採録

ジャーナル誌

※ 分析対象はOA系で，
全文XMLのあるもののみ

初版 n版

査
読

㎫ 1 嚣锡㎫

עך׆׆⛣꿔י״嚋כ㵼⫏ס勓畇ךס arXivbioRxiv㸐骭מ 12,000⚂鱩ֻوٝو
דגַי⼴㖥כ׆גז־םל؆כע䈼מꪨסאי曫嬟鼛ٜػ٭ٔةסאכع٤ٛ
ע✄╭ arXivךbioRxivעיַחמ 2013䌑 11劓عؕئסꪛ陭־ 2016䌑 11劓סךױ劻ꪨמ
䫋畇סג闋卥㸐骭ֽימ⪢✄ך 7ⶨ⚂韢倀עعت؞طٜن מ嬟鼛溷㸴俙כ⚂220
כ⩧栃皑姌באⷃ靣עיַחמ⫐㵼גױַיזױלכ Bag-of-Wordס Cos꿔⛣
䍲䱰氠ַי䔿ꃍֽכ勓畇עך bioRxivמꮹ㴻劻ꪨע 2019䌑ع٤ٛوٝو⚂
俙ך✄⪡ע 2┧⚂鱩韢倀ًؓסعت؞طٜن嬟鼛עמ笴 7ⶨ⚂氠ַ־כ׆ַיbioRxiv
俆銨⮔עיַחמ⫐㵼גױםמכ׆ַי鞪吉מ䌮碃יַחמ枱岞ס嬟鼛溷劄ꁿס
槁ךت٭ي꿔⛣䍲⮿㴻ַימٜػ٭ٔةכع٤ٛوٝو韢倀ׂםךׄדػ٭ٔة
ٜ韢倀מ䱰ꜗכع٤ٛوٝوַי䱰ꜗסع٤ٛوٝوַםַי嬟鼛鉿ַיז

Carneiro[Carneiro20]עbioRxivמ䵴鼥䔿מ PubMedמ䵴鼥ٜػ٭ٔةג韢
倀㸐骭מ鮐ס㜟ⵊ⮔卥٭ٖلٝؓم篑ٜػ٭ٔةי霺מ䲔鼥ع٤ٛوٝوעסג
עך韢倀ס׆ַי⼴㖥כַםׂ׀㝕ע䈼סאסס鮐ֿ둚ַמ־ bioRxivע 2016
䌑מ䫋畇סג㸐骭ֽימ╭מع٭آ٤ؓמ㕈יַט鮐ס㜟ⵊ鞪吉ַיؓ٤
עًؓס韢倀ٜػ٭ٔةכع٤ٛوٝوג氠ַמ卥氠⮔ךסֵךع٭آ 鞪吉ֵך⚂56
劻ꪨֿ 2016䌑כ嬟鼛溷⺜ַ掾潸㸐溷מ㸴俙יַחמذ٭ظסؓךت٭يع٭آ٤鞪吉ַי
䈼沌ֵֿמ掾

Akbaritabar[Akbaritabar21]ٜػ٭ٔةכع٤ٛوٝوע霺סꪨסך脝倀桬ס䈼鞪吉ַי
100־ַי鞪מ㴻ꓪ溷יַחמًؓס韢倀ٜػ٭ٔةכع٤ٛوٝو鱩ֻ⚂6000
⚂瓦䍲יַחמ☭ꪨֿ⫐㵼鞅ײꁎ؆ך雄❿ꃯⲎ倀茷ס甦꿔⮔꿔ג⮔ꓩׇסכ
ꇙַ僻ַימ־䓜霂韢倀ֿ脝倀桬מ撋掾䓜י窢㶔ם⮔卥雧מכ׆ַיײ㸐
䈼沌ֵֿמ掾ַי嚣镸מ粵耇溷יַחמ䭰埉ם坎չעך勓畇י
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3 ذ٭ظ
勓皹עך⮔卥יַחמذ٭ظꃍ

3.1 bioRxivف٭ئع٤ٛوٝو

♀㎇יכف٭ئع٤ٛوٝوע气朮笠ס⮔ꓩך氠ַ bioRxiv陭㴻ג槏氮מ┫♧
ꃍ
氠ַׂךꓩ⮔ס朮槏٬䝠㖥笠עיכف٭ئع٤ٛوٝو arXivֿ劔⻏ךכזꩽ
ַ婹⺮劔䫋畇סלםغ٭٤ٞؗر⯈氠俙㝂ַ2) ס׆掾ע־ arXivֿꈌ⮗כ脝ֻ
ت٤ٝؒن٤وشع韢倀ֿꓨ镄ٜػ٭ٔة䖩עךꓩ⮔ס䝠㖥笠ֿם־
ٜػ٭ٔة“杅䙎ֵַֹֿכַיז⡑䭥❿ס韢倀⻎瞏ٜػ٭ٔةֿتء٤ؔظ٭بٞوס
韢倀סכ嬟鼛”脝ֻג갾מ饗韢ֿ鏿겧םמגױ⸮畇ֿت٭خס TeX䓺䑑ך⪪ꪛַי
韢倀ٜػ٭ٔةגױַםעך㵼儅䖩ע闋卥מ״ג蔦氮䍲ֿ둚ַסثُؕذتסס
ַ闋卥־׀ךꫜ镣ֿت٭خסتء٤ؔظ٭بٞوסت٤ٝؒن٤وشع HTML
XMLס䓺䑑ך⺅䕑־׀ך僻ַםעך־
♑偙䝠㖥笠♧㜽ס⮔ꓩٜػ٭ٔةֿتء٤ؔظ٭بٞوסت٤ٝؒن٤وشعעך韢倀⻎瞏
bioRxivגױַם镸㷋ע饗韢סכ⡑❿ס ע JATS(Journal Article Tag Suite) 䓺䑑ס⪢倀
XML䳀❵ַיbioRxiv篑氮י䱰ꜗٜػ٭ٔةג韢倀جؠ٤ؓو٭؛יַחמ
ֽך؆╒מ⛺┪ֿסס䓺䑑ت [卲 21]סא㝂ׂיַחמ䔿ꃍסꄼ JATS 䓺䑑סך⪢倀
XML⺅䕑ֿ⺪茣ֵך♧┪劄箽䧯卸ֿٜػ٭ٔة韢倀כ篙כׂחצ劻䔵כ׆׀ךو
־לםכ׆׀ך䕑⺅ך䓺䑑⻎ذ٭ظס韢倀ٜػ٭ٔةכع٤ٛوٝ bioRxiv ꈷ㴻
俙ֿס闋卥㸐骭י鱍㎋מ䈼ס册椙עיכ姊掾ג ֵמ掾ַםג彸מ⚂┧1
3.2 ⮆冪ס㵚霄僿ꝴذ٭ظ٬丗
♀㎇⮔卥ס㸐骭劻ꪨעיכ 2019䌑מ䫋畇גכع٤ٛوٝوג槏氮ס┫♧עꄼ
ֵך
ꓩ⮔ס气朮笠ױ COVID-19עמ㶔䱸מꫀꅙֽי2020䌑♧ꮳ COVID-19ꫀꅙס䫋畇
ֿ┞㴻俙镸廠ַי [㸯叿 20]bioRxiv ַםעךסם׀㝕ע俙סאכ脝ֻ־✄⪡
[卲 21]ֿ㜽▸יכ✑氠⺪茣䙎ֵֿ脝㷋鏿겧ⵊ姌מ⺜ַ׆כֹ❈ذ٭ظ
茣䙎ֿ둚⺪ַם׀ךꈌ氠עמ槁枱ך㜟ⵊ瞏סغ٤ٝعכׁ⺜ױֵֿ׀ך䔔꼸䱖ꯙס
ױ
ך׆׆ COVID-19 ꫀꅙעع٤ٛوٝوס 2019 䌑 12 劓勒ׇ־㙟Ⲏ㢼ֽי״2019
䌑כֹ❈ذ٭ظס嬟鼛溷劄ꁿךח־ COVID-19 債㖥גױ虘ַיׂם䔔꼸脝䢩ס

2) ׀ך牞霼ך┫♧ע俙غ٭٤ٞؗر䫋畇俙ףֻ❛ https://arxiv.org/help/stats
3
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[Abdill19,卲 ֽכס[21 bioRxivמ䫋畇הֹססגٜػ٭ٔة韢倀יכ䱰ꜗַי
מ䌐㐬溷־ꜗ溫ع٤ٛوٝوעס 6 ٧劓־ 8 ٧劓ٜػ٭ٔةך韢倀ⵊַי勓畇
ע卥⮔ס 2021䌑 5劓מ鉿־כ׆ַיז2019䌑 12劓勒יײ־ 1䌑ꁿׂ 17٧劓ס劻ꪨ
ֿꪛַֽי 2019䌑溫ꜗٜػ٭ٔةיַחמع٤ٛوٝوס韢倀ⵊׯע㴞◗י♀䔿٭ٔة
׀ך劻䔵כַם㝂ׂעס韢倀ⵊٜػ
־芻再ס┪♧ 2019䌑מ䫋畇ع٤ٛوٝوג㸐骭כ篙卸㸐骭ٛوٝوגזםכ
倀⪡氠ַמ卥⮔ס㎇♀מ俙סס阾鼥ֵֿס韢倀ٜػ٭ٔةה俙ֹסع٤ XMLֵס
倀⪡ֽםגזםכꄼס┫♧באע俙ס韢倀ٜػ٭ٔة XMLֿ⺅䕑י׀ך╚麃ס
⡑ֿ婞䊬־כ׆ֵֿت٭آַםעך劔ⲯ俙ע┫㎇
丗ع٤ٛوٝو 28,805⚂
鑜乃丗ٜػ٭ٔةהֹ 13,450⚂
乃⪑הֹ XML⟊僗丗 7,985⚂
׆כ㸐骭ײס曫⮴עך卥⮔ס㎇♀ֵֿך侉阏⺪茣ך䍲✇עع٤ٛوٝوך׆׆
鱍㎋מכ׆ֵך簡⯜ֿ㵼儅㲽㐂מ牞㵅ע曫⮴יַחמع٤ٛوٝوסיג䫋畇ע
ׄד劄偆סַםַי䲔鼥ٜػ٭ٔةכꁿַ曫䱰氠劄־韢倀ٜػ٭ٔة
锶־סٜػ٭ٔة䲔鼥䔿מ剳偆ֵֿגז㖪⻉ס䪒ַ־סֹלע⮴曫־劄偆סךױ䈼沌
饗韢ֿ鏿겧ⵊלם־锶
3.3 䐂亠嫎ذ٭ظ
ג䕑⺅ך䩘岺ס┫♧באעذ٭ظ
bioRxivעיַחמꇃ⹛2021䌑 4劓מ bioRxivס API 3) ꄼי⻄סع٤ٛوٝو霄
箖䝠㖥⺅䕑座ֵךײס׆霄箖䝠㖥מ “jats xml path”ֿ阾鼥־כ׆ַיⷃאמ
ס URL־ꈌ⮗מ䝠㖥⺅䕑גס׆갾䓜霂 URLֿ٭ؙٚיتجؠؓמꂉׂיז
ꯙ㜽מ갾ס卥⮔ע׆ֽי㲽㐂ל⚂俙溯ס
׳鵕وشطتס־嫘갧✇עיַחמ韢倀ٜػ٭ٔة
霄סع٤ٛوٝو⻄ס⯼ꃍֵךꄼס┫♧עׄ♕筐ס韢倀ٜػ٭ٔةכع٤ٛوٝوױ
箖䝠㖥עמ “doi”ס阾鼥ֵֿCrossRefס API 4)ꄼסع٤ٛوٝوי DOI霄箖⺅䕑
מ╚ס׆כ “is-preprint-of” 韢倀瞏ٜػ٭ٔةׂט㕈מع٤ٛوٝو䓜霂㺲䙎ֵַֹֿכ
ע♀㎇⡑ֿ陭㴻מ⻉㖪גזֵֿ “is-preprint-of”ס “id-type”ֿ “doi”ס✄⪾ך ID(DOI)ֿ
陭㴻ַי㖪⻉ٜػ٭ٔة韢倀יכ䱰氠ג䕋יז勓畇ך阋ֹٜػ٭ٔة韢倀ע
י DOI劔ַי
姌מٜػ٭ٔة韢倀ס⪢倀 XML  2 嫘갧יׄ⮔מ⺅䕑┞薭ٜػ٭ٔةמ韢倀٭ظס
API❴䳀ךّ٭ؚنعشٚوס曫獗⮂⻄עذ 㸐מא־כ׆氠䟨מבא

3) https://api.biorxiv.org/
4) https://api.crossref.org/
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䗎עכ׆攑겧ֵךך׆׆㝂ׂיַחמٜػ٭ٔةتجؠ٤ؓو٭؛ס PubMed Central
(PMC)ֿ PMC Open Access Subset יַֽמ(5 JATS䓺䑑ס⪢倀 XML┞⩧溷מ䳀❵יׂי
עך׆׆ך׆אַ PubMed Central OAI-PMH (Open Archives Initiative Protocol for Metadata
Harvesting) 6)氠ַذ٭ظי겏

PMC OAI-PMH עך PMC ֿ⻄韢倀מ㸐י栃蔦מⰺ䓜גי ID ֵך PMCID מت٭ي
PMC״ג䕑⺅ذ٭ظ ס ID Converter API 7)ꄼי DOI  PMCID סא㜟䳕מ
סי䕑⺅ذ٭ظ־OAI-PMHך┪ DOIֿ PMCIDמ㜟䳕ַםעךׄ׀ך
PMCIDֵֿכ־阋יז⪢倀 XMLֿ㲽㐂ַֿםעךׄ◜⯼מ⪢倀 XMLס㲽㐂牞
霼עכ׆㎦곓ךסֵך♀㎇ע PMCIDֿ⺅䕑ג׀ך㖪⻉יע OAI-PMH٭ظיׄ־מ
ג䕑⺅ذ

4 ⮆冪亠嫎
勓皹עך⮔卥偙岺יַחמꃍ

4.1 奂鬳㵚霄
嬟鼛ס㸐骭ע ٤陭㴻ذق3
ױ מ嬟鼛姌סٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةع٤ٛوٝوגזםמٜػ٭ٔة
מ嬟鼛劄䔿סع٤ٛوٝوס⯁⛣꿔כع٤ٛوٝوٜػ٭ٔة وٝوיכ٤ؕٚت٭ي
嬟鼛סًؓג⻉ײ篁מّرٚ٤ٜػ٭ٔةכع٤ٛ

“꿔⛣עיַחמ”ع٤ٛوٝوס⯁鞃僻锡״ג䔿ך侉י״鞃僻
4.2 攐䐶ꄈס鹟㲊
䈼⮔镸廠ס״ג杅䖇ꓪיכ♀㎇┫♧ע陭㴻ג詇脢俙脝倀桬俙嫘訒俙ⷃ靣
俙皹ٜعؕذ⫐㵼ס꿔⛣䍲
詇脢脝倀桬עⷃ筙ם俙ס嬟鼛מⲎֻי⻏⯼ֿٜعؕذ┞蔹סלֿס瓦䍲ֵ־
锶גױ皹עٜعؕذ┞蔹מⲎֻי曩偙מׄד㲽㐂ⷃ靣־✇ע鞪吉
4.3 걉⛍䈱ס縒ֻ亠
杅䖇ꓪךꃍג⫐㵼ס꿔⛣䍲ס┫♧עיַחמꄼכ
㕈勓溷עמ 2 ס׆嬟鼛ך⛺嫘訒ⷃיַחמ韢倀ٜػ٭ٔةع٤ٛوٝو倀剹סח
갾嫘訒ס⛺翝ֿ㜟יז嗱⮂מֹס┫♧מֹ׀ך

5) https://www.ncbi.nlm.nih.gov/pmc/tools/openftlist/
6) https://www.ncbi.nlm.nih.gov/pmc/tools/oai/
7) https://www.ncbi.nlm.nih.gov/pmc/tools/id-converter-api/
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1. 倀剹סח2 A,Bס⪢嫘訒ꪨך꿔⛣䍲嗱⮂
2. A⣨ס⻄嫘訒־锶י劄둚ַ꿔⛣䍲ח B⣨ס嫘訒מًؓ
3. A,B⪛劂ֻי 2. 䧯✑ًؓג锶־槏鉿ַB⣨⭦ס
4. 2.3.יכ✄⪡ًؓג׀ךך꿔⛣䍲ֿ┞㴻♧┪ײססס ꄼًؓ⪳ס倀剹סח2
כ

5. Jaccard➳俙阛砯2סח倀剹 A,Bꪨס꿔⛣䍲כ
ֽם ┞傾עיַחמꫲ⡑氠ַך.4 ״㴻י䉘锶⮔ס꿔⛣䍲⪡ס嫘訒ꪨג⮂砯ךךױ.3
עך鞃僻סךױ׆׆ “꿔⛣䍲”ך鞃僻ֿג׀י♀㎇ס✄⪾ס✑噺עיַֽמ⻄嫘訒⮔俆銨
槁氠ַמٜعؠيג㜟䳕ٜعؠيꪨס鴇곐ך阛砯ַי鴇곐עꁿַ偙ֿ⛣ַי꿔⛣
䍲ע㝕ַ׀偙ֿ⛣ַיךכ׆ַֹכ偙⻔䙎ע沌ֿםסא掾ꯙׂכ㕈勓溷ם䩘籽מ׀ꇙַ
ַםע
4.4 ⮆丆辐杯
⩰ꃍג꿔⛣䍲砯⮂עיַֽמⷃ靣㕈徙٤ؕئؤימ꿔⛣䍲寛״偙岺ֿ┞薭溷ֵך
ֿ♀㎇ע⮔俆銨槁氠ַי砯⮂גע׆吉鞅瞏סꇃ瓦ךⷃ靣阋ַ㎇ֿ㜟ⵊג㖪⻉ך
ֵך״ג⮂꿔⛣䍲砯י瓦䍲⼔䈼沌ֵסא
⮔俆銨槁棨䕑ס⪽✄溷ם䩘岺עיכ FastText 8)氠ַגעמذ٭ظ⮔卥㸐骭ٛوٝوֵך
ך氠ַskip-gramذ٭ظ嚣锡⪢倀ٜعؕذס韢倀ٜػ٭ٔةع٤ 300姌⩧ס㓷״ꁎײ
㵅偡ג✑噺מ⩰皑עذ٭ظיז NLTK כ WordNet מت٭ي Lemmatize غ٭٠وشعت
ꯙ⹛鉿גז
篙卸230,020靣ס 300姌⩧⮔俆銨槁棨䕑ג嫘訒瞏ס⮔俆銨槁סאעױ⮔俆銨
槁納䓺Ⲏ砯י婞锺ⵊסג❈氠
4.4.1 ⮆丆辐杯ס暠䐂䣆嫎יַחמ
气朮笠⮔ꓩףֻ❛עיַֽמ BioBERT 9)ֿ⪪ꪛֽיךכ׆ֹ❈׆둚ַ窢䍲
ע㎇♀־긖ס⭦槏ꅋ䍲דג׀ך俆銨槁棨䕑ֿ劻䔵⮔ס BioBERTס❈氠ע锶ꃻ栃蔦
ג圸碎מ FastTextסت٭ي⮔俆銨槁⯈氠ג
⪽✄溷מ♀㎇⯈氠ג⪢倀־ذ٭ظꈌ䓜מ 5 ⚂䫕י⮂׀⭦槏ꅋ䍲阛砯׆כג

BioBERTעך ך阛⻉ס⚂5 27.8sec䌐㐬 5.6secFastTextךت٭ي⭦槏עךסג 阛⻉ס⚂5
ך 0.1sec10ֵך)

FastTextסךت٭ي⭦槏ע⮔俆銨槁ꀐ剹ס圸碎ס״גסא Lemmatizeסغ٭٠وشعتꯙ
⹛סלם⭦槏״ג־־ֿعتؤ┞嚣ס׆מ阛砯篙卸ײס䭥סعتؤיז嬟鼛鉿םעיז

8) https://fasttext.cc/
9) https://github.com/dmis-lab/biobert

10) FastTextמعت؞ط٤ؤעך䗎י䍴埉⡑ֿ㜟״גַםֿכ׆ֵ״־阛砯גⷃ靣ⷃ⛺ס⮔俆銨槁 DB
ַי阛砯י⮂ײꌬ䍲鞅呬等מ
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גꃍ⯼מⷃ筙ַֿם 5倀皹ֵסג⭦槏ꅋ䍲嬟鼛כ 278⠨ס䈼ֵֿ1倀剹ꁊ 20
嫘訒ֵמ♳יכ BioBERTםמכ׆锡⮂砯ס㖪⻉40┧㎇槏⭦倀剹ס⚂┧2
עך 622免ꪨ笴 26傽ֿ锶ꁎױ♑偙FastTextעךت٭ي 2免ꪨ瓦䍲כ锶ꁎױ
♀㎇⮔俆銨槁氠ַ槏氮עⷃ靣阋ַ㎇ס䴓סׁ⼔יזֵמ⹌㶔ם窢䍲ꃯ寛
יꓨ镄ꅋס⭦槏ꅋ䍲״גַםעךס FastTextסךت٭ي⭦槏䱰氠גBioBERT
氠ַג㖪⻉כ FastText ך鞏꾴ס䔿♀ע嗱隍ס־⮂瓦䍲䈼ֿסלמ窢䍲יַֽמ槏⭦סךت٭ي
ֵ
4.5 “걉⛍ס”ع٤ٛوٝو縒ֻ亠
ٝوٜػ٭ٔةמ갾ⷃ嬟鼛ع٤ٛوٝوס薭┞ס㜽♧אכع٤ٛوٝوٜػ٭ٔة
־עס嬟鼛י⮂簡阛⡑砯ס杅䖇ꓪיַחמع٤ٛوٝوס㜽♧אכع٤ٛو
׆אםמ㎦곓ע㸐嬟סכ篙卸ג嬟鼛ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةך┞偙ַֿ
嬟סכع٤ٛوٝو⛣꿔ס׆䱱筺ع٤ٛوٝو⛣꿔כع٤ٛوٝوٜػ٭ٔةך
鼛篙卸⯈氠

“꿔⛣ע”ع٤ٛوٝو嚣锡ס⮔俆銨槁⡑ס鴇곐ֿ劄㸯סַ꿔⛣䍲ֿ劄㝕סס
陭㴻ס׆갾꿔⛣ֿو٤ذتّؕذع٤ٛوٝوٜػ٭ٔةעع٤ٛوٝو⺜ַ
ַםַיזםמٜػ٭ٔةמ׆ꮹ㴻מסַםַיזםמٜػ٭ٔةח־ךס
׀ך䱖ꯙ茣䙎⺪גׄ⺇䔔꼸־ع٤ٛوٝوٜػ٭ٔةٜػ٭ٔة؆העכ׆
״גס阛砯ꓪ⯸庿עיַחמסַ㸯鴇곐ֿ劄ס⮔俆銨槁⡑ך׆׆ NGT 11) 氠ַיꁿ
⛣溷מ┪⛺ 100⚂⺅䕑ךכ׆鉿גז꿔⛣סع٤ٛوٝو┪⛺ ⚂匛סꃍ⯼מ╚⚂100
免ꪨ溷מ⺜ׂסַםַיזםמٜػ٭ٔةח־彸ت٭آַםֿסגⶨ⚂瓦䍲㲽㐂
עًؓסع٤ٛوٝو⛣꿔כع٤ٛوٝوٜػ٭ٔة篙卸 ⻎גױֵך⚂6,905
ٛوٝو⛣㝂ׂ“꿔ت٭آׂחצ篙מع٤ٛوٝوٜػ٭ٔةס鏿俙ֿع٤ٛوٝوס┞
ע俙⚂םؠ٭ؼٗס”ع٤ ֵך⚂3,874

5 磵冽
5.1 ⮣僿錃㲊
ع٤ٛوٝوٜػ٭ٔة氠ַמ״ג״ꫲ⡑㴻ס갾ס⮂꿔⛣䍲砯ױ - ٜػ٭ٔة
ع٤ٛوٝوٜػ٭ٔة -꿔⛣ع٤ٛوٝوًٚؓء٤زشُّر٤סבא⪢嫘訒篁
䉘㎫⮔ס꿔⛣䍲鴇곐ֽׄמ⻉ײ 獏מ2
㎫ 2锶כٚסء٤زشُّر٤㖪⻉עך鴇곐 ┞偙ַם锶ל؆כעסס┫♧0.3
עך⻉ײ篁סع٤ٛوٝو⛣٬꿔ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةך ס┪♧0.3
ס倀剹ꪨך׆א镸㷋ס Jaccard➳俙砯⮂מ氠ַꫲ⡑ע鴇곐 0.3䱰氠

11) https://github.com/yahoojapan/NGT

7

https://github.com/yahoojapan/NGT


Ğ�����

Ğ�����

Ğ�����

ジャーナルプレプリント と ジャーナル

ジャーナルプレプリント と 類似するプレプリント

ランダムな組み合わせ
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㎫ 2 ⪢嫘訒篁ֽׄמ⻉ײ鴇곐ס⮔䉘
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5.2 ⫂㳊ס걉⛍䈱
⯼ꃍסꫲ⡑מ㕈יַט砯⮂ג倀剹ꪨס Jaccard➳俙ס⮔䉘㎫ 獏מ3
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/�����

ジャーナルプレプリント と ジャーナル

ジャーナルプレプリント と 類似するプレプリント

ランダムな組み合わせ

㎫ 3 倀剹ꪨ꿔⛣䍲ס⮔䉘

㎫ 3锶כױעךزشُّر٤ٚםכ٤ؕٚت٭ي עסח꿔⛣䍲䭥ס┪♧0.95
㸴ׂם0.93ֵמؠ٭مג⮔䉘䲾ַַיٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔة韢倀
꿔⛣䍲ֿ둚ֿׂם䓜撬ע ٤ٛوٝو⛣꿔כع٤ٛوٝوٜػ٭ٔة劔ؠ٭مמ1.0
꿔⛣䍲עךع ✄詇脢蔦מ㕈勓溷ֽי䉘⮔מ־דםֵֿס둚ַ꿔⛣䍲獏לם1.0
ֿ沌כ׆ם脝ֻכ蔦撬ֵך
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5.3 㓹嶖ם㛙䎬氳☽סא
詇脢俙脝倀桬俙לם⫐㵼ס꿔⛣䍲♧㜽ס㜽䓺溷ם㕈徙מ┫♧יַחמ獏
詇脢俙脝倀桬俙ס䈼ֽצ㵅俙⮔䉘㎫ יַחמ脝倀桬獏מ4,5 כ”韢倀ٜػ٭ٔة“
׀ך牞霼ֿ⻔⥰脝倀桬ֿ㙟ֻמ갾םמ韢倀ٜػ٭ٔةֽיعنب䉘ֿ⮔מ糇몮ע

対 ジャーナル 対 類似するプレプリント

㎫ 4 詇脢俙脝倀桬俙ס䈼ס⮔䉘

㎫銨俙ס䈼ֽצ㵅俙⮔䉘㎫ ㎫獏מ6,7 6,7╚tabע JATS-XMLס tableءذtabw
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ع٤ٛوٝوٜػ٭ٔة ססאٜعؕذ韢倀ׂםעךٜعؕذ皹עיַחמٜػ٭ٔة-
ג鞪吉־䈼ֵֿמ
عؕذמ┞薭כ׆ַג镸㷋־㜟ⵊֵַֹֹֿלמٜعؕذי吾婞篑吉鞅עך׆׆
瓦סלֿعشجⷃ靣סٜعؕذ־כ׆םֹא䟨⽱ֿ賹עꓨ鏿ֵך㝂坎ע٤٘ب٭ؙٛفסٜ
䍲┞蔹־ַי (Jaccard)ס✄⪾כⷃ靣ס䈼⮔ײס鞪吉ג
篙卸㎫ 獏מ17,18,19

㎫ 17 Jaccard➳俙ס⮔䉘

㎫ ַםע䈼ךت٭آס㝂ׂעך嬟鼛סعشجⷃ靣כמ17 (Jaccard➳俙ֿ 1.0)גױ⪽✄
坎㎫⻎כٜعؕذ皹יַחמ䈼סⷃ靣ס ⫵㴻ױחַם锶ע㜟ⵊם׀㝕מꪨס18,19
雗ֿףֵت٭آׂח巆לםֵت٭آךت٭آؕفت٭آ┞㴻يٝס׆ע⻔⥰ס
גז־ם׀ך镸㷋עךٜ
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5.5 㛙䎬氳ם㓹嶖מ꞊ꄆ釐䈱ס䫟㲊
ס㝂㸴מ脝倀桬俙ⷃ靣俙עמꪨס韢倀ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةךךױ׆׆
䈼ֿ锶ססג㝕ם׀䈼ע锶גז־ם
䈼ֿ锶ך⻉ײ篁ס䭰埉ס鏿俙כ⚂匛ס־חַׂיכַם䈼ֿך䭰埉סח┞דג
وס♑סאع٤ٛوٝوٜػ٭ٔة韢倀ٜػ٭ٔةי塌唩㳔肪氠ַך׆אֵכ׆
ג鞪吉־׀ך⯁⮿ع٤ٛوٝ
ٛوٝوٜػ٭ٔةֿ氠ַױױסאסג׀י氠ַךױ׆ע韢倀ٜػ٭ٔةעך׆׆
מ剳碃㎪㜟剳עع٤ ٤ئע׆⪛㸬⮔ⶓםג偆ַֹכ”ع٤ٛوٝوס♑סא“
ֵך翝⭦ס״ג㙟ثؕئסٜو
倀⪡ס韢倀ٜػ٭ٔةםכًؓסאעع٤ٛوٝوٜػ٭ٔةךױ׆ױ XMLֿ⺅䕑ך
⪢倀״גַם䖩锡עًؓעך׆׆ֿגַיכ㸐骭ײססג׀ XMLס劔摾־־מ
倀⪡סع٤ٛوٝوח־ֽיַ♕筐כ韢倀ٜػ٭ٔة XMLֿ婞䊬מ⺅䕑סג׀ך 12,925⚂
倀⪡סع٤ٛوٝوֽיַ♕筐מ韢倀ٜػ٭ٔةגױגכع٤ٛوٝوٜػ٭ٔة
XMLֿ婞䊬מ⺅䕑סג׀ך גכع٤ٛوٝو⚂14,673
ꓨ锡䍲ס⻄㕈徙杅䖇ꓪ꿔塌气䧯⮔꿔⮔־㕈徙ם㜽䓺溷יַחמ⯁甦ס׆
鞪㕈徙סךױ׆עיַחמ⮔卥⫐㵼脝┫♧מ陭㴻ג

㜟俙⻏ 霄箖
auth 詇脢俙

ref 脝倀桬俙
word 糹ⷃ靣俙

fig ㎫ס俙
tab 銨 (table)ס俙

intro 皹מٜعؕذ “intro”׳皹סⷃ靣俙ֿ⪢✄מⷑ״ⰺ⻉
metho 皹מٜعؕذ “method”׳皹סⷃ靣俙ֿ⪢✄מⷑ״ⰺ⻉
resul 皹מٜعؕذ “result”׳皹סⷃ靣俙ֿ⪢✄מⷑ״ⰺ⻉
discu 皹מٜعؕذ “discuss”׳皹סⷃ靣俙ֿ⪢✄מⷑ״ⰺ⻉
concl 皹מٜعؕذ “conclusion”׳皹סⷃ靣俙ֿ⪢✄מⷑ״ⰺ⻉

銨 1 ⮔꿔מ氠ַ杅䖇ꓪ

⮔꿔䩘岺עמ Pythonס塌唩㳔肪ֵךة٭آشق scikit-learnס RandomForest氠ַ⪢٭ظ
ג⮂䬂מّر٤ٚ־ذ 70%㳔肪ذ٭ظ30%יכذ٭ظعتط⭦槏ג
篙卸מ┫♧獏
Accuracyע 0.47杅䖇ꓪסꓨ锡䍲ע㎫ ֵךꄼס20
◜⯼焒餟ַֿםמם㖪⻉⮔꿔俙ֿ 3 מⷃ筙ךסם 1/3 ככג䓜ך牞椙ס Accuracy
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Exact
Journal Journal-PPr PPr

Predict
Journal 1,156 595 524

Journal-PPr 1,003 1,922 1,863
PPr 834 2,695 3,487

* PPr: PrePrint

銨 2 RandomForestסذ٭ظعتطמ⮔꿔篙卸

㎫ 20 杅䖇ꓪסꓨ锡䍲

ך姌ַֽיⲯַⷃ靣俙ֿ劄עמ⯁⮿גױַםעך虘ַ窢䍲י尴ֿ㎇┪אע0.47
㸬⪜ꌃ篙韢ꌃֿ⪢✄מⷑ״ⰺ⻉ֿ㝕ַ׀ַֹכ篙卸ַיזםמ
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6 縒㴔
♀㎇ס⮔卥־銨槁┪ס㝕瞔ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةעך韢倀꿔⛣ٛوٝو
ꪨֿ☭םַֹם㸗ꪎ焒餟劔ס⮔ꓩױח⺅ײ鞅ֿכ׆ַ嬟鼛溷㸯ע䈼ךꪨסع٤
圸䧯ס皹מ׀כג獏ع٤ٛوٝو⛣韢倀꿔ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔة
脝倀桬ס俙לם䩘ֿיכ־ٜػ٭ٔةֿל韢倀־锶⮔ׄעכ׆곓כַ脝ֻ

כ嬟鼛ס䔿⯼ס曫⮂吉鞅٬ם沌ם㵼溷⫏ס韢倀ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةגױ
꿔ס㵼⫏ך⻉㖪גزشُّر٤ٚעך䩘岺ס♀㎇דג־⮔כ׆ַ㸯מ潸㸐溷י
⛣䍲⮔䉘ؠ٭مיַֽמ⡑ע 0.93瓦䍲כ둚ַגױ꿔⛣סכع٤ٛوٝو嬟鼛ך꿔⛣䍲
ֵֿ⻔⥰锶畤מ״嬟鼛溷꿔⛣䍲둚ע㕈徙ס㎇♀מֹס׆ַםׂם㸴ֿסס1.0
־סאעיַֽמ韢倀ֿי䰌⮗俙⡑ֿ俙䑑עך꿔⛣䍲砯㴻䩘岺ס♀㎇מ
ֵכ׆ח䭥⽱䟨ם׀䈼ֿ㝕ם
ם饗韢יⷃ筙ⵊֿ汦䟨掾ֿ㲽㐂ס甦չ䔿ꃍעמ⺅ײ鞅ס篙卸־ס׆
ֿכ׆ַ곓עכ׆⯁餟מ韢倀㜽䓺溷ٜػ٭ٔةכع٤ٛوٝوעך碃㎪ג♀㎇⮔卥ף
גז־⮔
ע篙卸ַֹכַם锶ל؆כע䈼סꪨס韢倀ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔة

Klein[Klein19] Carneiro[Carneiro20]ס╭䒟佻䭥ֵךס
䕋יז䓜⮴ס沼ゼ掾ֵךրٜػ٭ٔة韢倀־סַׂיזֵֿ׀ךמֹסלעց
Carneiro[Carneiro20]מככ鉿ֹء٤ؼُؕعت؞طד؆ꁎײ鵕עיꫀמ 
Akbaritabar[Akbaritabar21]כ⻎坎מ⮔ꓩס㸗ꪎ㵵Ⲏֻٜػ٭ٔةכع٤ٛوٝوי韢倀ס䈼沌
嗱阧䖩锡ֵֿ
6.1 槳䙫憠
♀㎇מف٭ئع٤ٛوٝوע bioRxivꈷ㴻ג䕋יז⮔ꓩעיכ气朮㳔笠מײסꮹ㴻
ס朮槏٬䝠㖥笠煝疴脢俙סꓩ⮔ַֻעכ嵛溪כ嬟鼛מꓩ⮔♑ע气朮笠מ arXivס
⯈氠椙脝ֻכ气朮笠⮔ꓩ⫐סך bioRxivס册椙ע둚ַַםַֻעכס׆掾כ潸יזױ♀
㎇鞪吉ٜػ٭ٔةג׀ך韢倀ע 7ⶨ⚂瓦䍲ׇׂכ㸴俙ךتجؠ٤ؓو٭؛מ韢倀זםמײס
٤ؓو٭؛ס㺽ا٭ٗם嬟鼛溷⩰ꅼ溷ֹ❈ع٤ٛوٝوך╚ס气朮笠יזֿגַי
ֵך汦䟨ֿ䖩锡ם⮔ⶥמ掾ַיזםמ饗韢גזꮹמ韢倀تجؠ
ַי׀ך脝䢩ע倀茷麃╚ס✄⪾ֽי槏⭦מ塌唩溷ססַי卥⮔┞ꌃ⫐㵼גױ
ֵכ׆ם䟨⽱ֿ⪢ׂ沌ף㜟ֿצ╒יכגזֵך┞⻎ֿعشجסⷃ靣עמ槁㵅ַם
מ掾גֹ׆ֵכ׆ח䭥⽱䟨םם׀ꇙַֿ㝕ס俙⡑ַ־箖ך⻎ל؆כ倀皹ֿ
汦䟨ֿ䖩锡ֵך
ס韢倀ٜػ٭ٔةכع٤ٛوٝو “鮐”יַחמ䡩ꓨם饗韢锡ٜػ٭ٔة韢倀זםמ
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םַי䫋畇מ韢倀ٜػ٭ٔةמⷃַם־⮔ע־ֹל־ַֻכַ⛼⡑ֿ❿鮐٬־ַםַי
גױג㸗ꪎ⮔ꓩֿס吉鞅脢ֿג䫋畇ַם־ֵסגꜗ䱰ף䫋畇ךׄדַ
מ獗⚶鞏꾴闋尴煝疴מ杅ַם־סםױױסع٤ٛوٝو❿雄מ婞䓜יַיזם沌ױ
ם吉鞅ֿꄼמ״ꅋ㖥䙎霼偆锺䙎ם韢倀ֿ璇㳔溷ח䭥عؠق٤ؕעמ獗⚶溷יַֽ
כ⻉כ䧯卸ס־✇מ俙ⶥ䌑䔿ַֿםַי❿雄ע槁枱עֵַֹ׆鱍ֿכ׆ַ
㝕ם׀❿⡑气ַם־ֵס⮂ײٜػ٭ٔة韢倀ַםַיזםמ槏氮מ㝂坎ם
ⷃֿגꇙַ鞪סꪨع٤ٛوٝو韢倀ٜػ٭ٔةכع٤ٛوٝوעך勓畇脝ֻֿס
י鞪עךױ־סַיⲯַמֹסלמ勓鮐ס煝疴ֿאיזֵךׄדגꇙַ鞪מ
皹ٜعؕذס皹־סַיⲯַמٜؔطٛؠ瓦䍲סלמ㵼⫏ע脝倀桬גꃯⲎַםַ
皑סי㜟剳ע⫐㵼מֹסלמ䔔꼸־סגסא篙卸煝疴ס❿⡑סלע瓦䍲㜟ⵊ־סג僻
汦䟨ֿמ掾ַיזױלכמג獏כց瓦䍲ֵס׆ꇙַֿם؆׆րמⷃַםַיעמ־
䖩锡ֵך

7 ״כױ
勓畇עך煝疴מֹסלע鉿־ס杅ٜػ٭ٔةמ韢倀ַׂיזֵֿ׀ךמֹסלע
嬟鼛כ韢倀ٜػ٭ٔةג曫⮂מ劄箽溷ֿאכع٤ٛوٝوי㸐מ沼ゼַֹכ־ס
ג雧鉿־ַם焒锶䕑ךכ׆
韢ٜػ٭ٔةכع٤ٛوٝوסbioRxivיזֵ嵣סלםٜػ٭ٔة٤و٭؛סꁿ䌑ױ
倀ס⪢倀 XML┞㴻ꓪ牞⟛׀ךֿכ׆ٜػ٭ٔةכع٤ٛوٝو韢倀ס嬟鼛מꫀ䪫銉
溷ם⺪茣䙎ע嗱隍ג׀ך
♑偙脝倀桬俙ⷃ靣俙סלם㜽䓺溷ם㕈徙祔ⷃם倀剹꿔⛣䍲־╋脢ס䈼⮔僻מ־
وגזםמ韢倀ٜػ٭ٔة韢倀ٜػ٭ٔةכع٤ٛوٝوעך碃㎪ס雧鉿ס㎇♀גכֹ
塌唩㳔גז־ם׀ךעכ׆דꇙַ锶ַם僻牞ךꪨסع٤ٛوٝوַםעךֹאכع٤ٛوٝ
肪䩘岺氠ַי⮔꿔窢䍲ע 47%瓦䍲כ둚ׂגז־ם
鉿煝疴⩰ע篙卸ַֹכַםע䈼ם׀㝕מꪨס韢倀ٜػ٭ٔةכع٤ٛوٝو [Klein19,

Carneiro20]ך獏ַי焒锶ֵך㝕锺埛ח־嬟鼛溷劄ꁿס枱岞ך⫙槁䙎ֿ牞霼ך
מ㜽䓺溷溷㕈徙ס㝂ׂסלם詇脢俙עיכ焒锶םג偆גגס勓畇יⲎֻמ׆ג׀
זַכַםׂ׀㝕ꇙַסכع٤ٛوٝوַםַיזםמ韢倀ٜػ٭ٔةַ㸯ע䈼יַֽ
掾ֿ䮕ׅג
ֹל־嫘갧סع٤ٛوٝو־סַׂיזֵֿ׀ךמֹסלע韢倀ٜػ٭ٔة┪♧
ꜗ䱰כסꜗ䱰יכ韢倀ٜػ٭ٔة־סםמ韢倀יوشٖؓبشٚه掾ֿגזַ
㸗ꪎ㵵ס⮔ꓩעמ״ג״嗱隍ꅼיַחמ掾גזַכ־מםעꇙַם尴㴻溷ססַם
ג䖩锡䙎ֿ獏ぃ卥⮔י❈뉮瞏ء٤ؼُؕعت؞طם둚䍲ך┪גⲎֻ
嵞气溷ם獏ぃעיכעع٤ٛوٝو⮔ꓪיכ״ע㜽䓺溷ٜػ٭ٔةעמ韢倀כ⻎瞏ך
ח锶־㕈徙ם㜽䓺溷סאסםֹא䱰䫘מ韢倀ٜػ٭ٔة־╚סع٤ٛوٝوיזֵ
כ׆ַׂי״雾׀痒ز٭ٞوؓס勓煝疴גױֻ⛠ֿכ׆ֵךֹא곓עכ׆םֹׄ
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♀ꎰ A 逇䌕榫丗ס奂鬳
錺䑛氠俙ךء٤ِؕذסלע阛廠ך־雄❿ֿ沌לםם䭰埉יכ氠ַעמ鞏꾴ֿ㝂ַ
2021䌑ַֿםַי氠❈עך勓紬״ג 4劓勒免掾סך錺䑛氠俙٤ٛوٝوٜػ٭ٔةיַחמ
㎫כ嬟鼛ع٤ٛوٝوס♑סאַםס䲔鼥ٜػ٭ٔةכع םמ坎ס21

一般プレプリント

ジャーナルプレプリント

Ğ �����
Ğ �����

㎫ 21 錺䑛氠俙ס嬟鼛

䑛ׄ⺇峜潨ךכ׆ג䲔鼥מٜػ٭ٔةַֿ׀偙ֿ䑛氠俙ֿ㝕סع٤ٛوٝوٜػ٭ٔة
氠־סַיׂ䑛氠מٜػ٭ٔةֿסַי䲔鼥־סַגזַכ槏氮מ
ֵך僻┮עיַח
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♀ꎰ B 撶丗ס奂鬳
曫俙剳偆㎇俙錺䑛氠俙כ⻎坎䭰埉יכ氠ַעמ鞏꾴ֿ㝂ַ״ג勓紬עך❈氠ַי
2021䌑ַֿם 4劓勒免掾סך剳偆㎇俙ٜػ٭ٔةכع٤ٛوٝوٜػ٭ٔةיַחמ䲔鼥םס
㎫כ嬟鼛ع٤ٛوٝوס♑סאַ םמ坎ס22

一般プレプリント

ジャーナルプレプリント

Ğ �����
Ğ �����

㎫ 22 曫俙剳偆㎇俙ס嬟鼛

䌐㐬ך偙סع٤ٛوٝوס♑סאع٤ٛوٝوٜػ٭ٔة 1.4㎇כ䈼ע锶⥰⻔┞
蔹ַי
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