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1 ͡Ίʹ
ɼใ௨৴ٕज़ʢICTʣͷൃలݱੜ͖Δ͕ͪͨࢲ

ʹΑΓಇ͖ํ͕ଟ༷Խ͍ͯ͠Δ [1]ɽྫ͑ΦϯϥΠϯ
Ҡಈͣͨ࣋ʮςϨίϛϡʔτʯɼಛఆͷ৬Λۈࡏ
͠ͳ͕ΒࣄΛ͢ΔʮϊϚυϫʔΧʔʯͰ͋Δ [2]ɽ͞
Βʹ ICTͷൃలɼͦࣄͷͷͷ࣭Λม͑ͨΓɼ
ମΛୣ͏Մੑ͋Δࣗࣄ [3]ɽ
ͦͷͨΊबऀۀকདྷͷࣄΛ֬อ͢ΔͨΊʹɼ͋

ΒΏΔ৫Ͱ௨༻͢ΔεΩϧ (δΣωϦοΫεΩϧ)Λ
ʹ͚͓ͭͯ͘ඞཁ͕͋ΔɽδΣωϦοΫεΩϧʹ૬
͢Δͷͱͯ͠ɼۀ࢈ࡁܦলࣾձਓྗૅجʢ৬
ҬࣾձͰଟ༷ͳਓʑͱࣄΛ͍ͯͨ͘͠Ίʹඞཁ
ͳૅجతͳྗʣ[4]ΛɼஂࡍࠃମʮATC21Sʯ 21ੈ
తʹಇ͖ɼྗڠɼ͠ߟࢥʹεΩϧʢ൷తɼతܕل
Ϗδωεͱࣾձʹ͓͚Δٕज़ར༻ʹదԠ͢Δྗʣ[5]
Λఏএ͍ͯ͠Δɽ
͜ͷΑ͏ͳδΣωϦοΫεΩϧΛʹ͚ͭΔͨΊʹ

͕ΩϟϦΞʹର͢Δҙࣗऀۀେͳ͜ͱɼब࠷
ࣝΛল͢Δ͜ͱͰ͋Δͱɼզʑͷڀݚάϧʔϓଊ
͍͑ͯΔɽͦ͜ͰຊڀݚͰলΛ͏ͳ͕ͨ͢Ίʹɼब
ͷΩϟϦΞʹର͢Δҙ͕ࣝɼকདྷͷΩϟϦΞࡏݱͷऀۀ
ʹͲͷΑ͏ͳӨڹΛٴ΅͔͢Λࣔ͢͜ͱΛࢼΈΔɽ۩
ମతʹɼICTʹΑΔߏ༺ޏͷมԽ͓Αͼʹबऀۀ
͕ब͔ͯ͠ۀΒస৬͢ΔաఔΛΤʔδΣϯτϕʔεɾϞ
σϧʹΑΓද͠ݱɼγϛϡϨʔγϣϯʹΑΓबऀۀͷ
ΩϟϦΞʹର͢Δҙࣝͷҧ͍͕কདྷͷΩϟϦΞͷຬ
ʹӨڹΛ༩͑Δ͜ͱΛ໌Β͔ʹ͢Δɽ
ҎԼɼୈ 2અͰఆ͢Δߏ༺ޏ͓Αͼʹͦͷม

ԽͷϞσϧʹ͍ͭͯઆ໌͢Δɽୈ 3અͰɼबऀۀͷब
Βస৬͢Δ·Ͱͷաఔʹ͍ͭͯઆ໌͢Δɽୈ͔ͯ͠ۀ
4અͰɼϞσϧʹ͓͚ΔγϛϡϨʔγϣϯͷ݅ɼ݁
Ռ͓Αͼߟʹ͍ͭͯड़Δɽޙ࠷ʹୈ 5અͰ͜ΕΒ
ͷ·ͱΊͱޙࠓͷ՝Λड़Δɽ

2 ͱͦͷมԽͷϞσϧߏ༺ޏ
ICTͷൃలʹ͍ਓʑͷࣄݮগ͢Δͱ͍ΘΕͯ

͍ΔɽͦͷͨΊຊڀݚͰߏ༺ޏ͕ؒ࣌Λͬͯม
Խ͢Δͷͱଊ͍͑ͯΔɽ͜͜Ͱߏ༺ޏͱͦͷม
ԽͷϞσϧʹ͍ͭͯઆ໌͢Δɽ
ͷϞσϧߏ༺ޏ
ɹߏ༺ޏ֤ʑͷ৬ۀʹΑΓߏ͞ΕΔͷͱ
ଊ͑Δɽ৬ۀۀɼۚ༥ۀͱ͍ͬͨۀछ i(i =
1, 2, ..., N)[छ]ͳΒͼʹӦۀ৬ɼࣄ৬ͱ͍ͬͨ৬
छ j(j = 1, 2, ...,M)[छ]ͷֻ͚߹ΘͤʹΑΓද͠ݱɼ
(i, j)Ͱද͢ɽਤ 1ʹࣔ͢௨Γɼશͯͷ৬ۀΛਖ਼ํ
ۭؒۀஔ͢ΔۭؒΛ৬ʹ্ࢠ֨ U ͱ͢Δɽ
ɹ·ͨɼ৬ۀ (i, j)ͷधཁΛ wij Ͱද͢ݱΔɽ͜Ε
धཁ wij ͕େ͖͍΄Ͳɼ৬ۀ (i, j)ࣾձ͔Βٻ

A Study of Career Development based on Multi-Agent Sim-
ulation in Paradigm Shift

†Masato IKAMI, Takashi OKUDA
‡Yoichi UTSUNOMIYA
†Department of Information Science and Technology, Fac-

ulty of Information Science and Technology, Aichi Prefectural
University

‡Graduate School of Information Science and Technology,
Aichi Prefectural University

ਤ 1 ఆ͢Δߏ༺ޏϞσϧ

ΊΒΕ͍ͯΔ৬ۀͰ͋Δ͜ͱΛҙຯ͢Δɽຊڀݚ
Ͱधཁ wij ؒ࣌ tʹ͍มԽ͢ΔͷͰ͋Γɼ
wij ͷؒ࣌తมԽʹΑΓߏ༺ޏͷมԽΛදͯ͠ݱ
͍Δɽ

ͷมԽͷϞσϧߏ༺ޏ
ɹߏ༺ޏͷมԽΛද͢ݱΔͨΊʹɼधཁwij Λ࣌
ؒతʹมԽͤ͞Δɽͦ͜ͰຊߘͰधཁwij ͷมԽ
ͷํʹ͍ͭͯઆ໌͢Δɽ
ɹwij ͷมԽͷํʹہॴมԽͱશମมԽͷೋछ
ྨ͕ଘ͢ࡏΔʢද রʣɽࢀ1

ද 1 wij ͷมԽͷํ
มԽ໊ ൃੜִؒ มԽྔ ର

ॴมԽہ 18ϲ݄͝ͱ ඍྔ ॴతہ
Osb 15ޙʹҰճͷΈ wij

2

શମมԽ Osbα 15ޙʹҰճ+30ޙʹҰճ wij

4 શͯͷ৬ۀ
Ino 30ޙʹҰճͷΈ wij

5

ɹہॴมԽҰ෦ͷ৬ۀΛରʹɼ18ϲ݄ͷִؒͰ
धཁ wij ͕ඍྔมԽ͢ΔͷͰ͋ΔɽہॴมԽͷ
ྫͱͯ͠ɼిͷࣗಈԽʹΑΔిަखͷधཁ
ͷधཁ૿Ճɼ࢜ޢձԽʹΑΔհࣾྸߴͷࡏݱগɼݮ
͞Βʹະདྷʹ AIΛͨ͠ࡌηϧϑυϥΠϏϯά
ΧʔͷීٴʹΑΔλΫγʔӡసखͷधཁݮগͳͲ͕
Αʹٴց௨৴ٕज़ͷීػॴมԽہΒΕΔɽ͛ڍ
ΓҰ෦ͷ৬ۀͷधཁ͕૿͢ݮΔ͜ͱ͕ಛͰ͋Δɽ
ɹશମมԽ͜Ε·Ͱൃੜͯ͜͠ͳ͔ͬͨมԽͰ͋
Γɼ൚༻ਓʢ൚༻ AIʣͷग़ݱʹΑΔߏ༺ޏ
ͷେنͳมԽΛఆ͍ͯ͠Δɽ൚༻ AI͕ฏۉ
తͳਓؒͷ͠ಘΔࣄͷେ෦Λୣ͑Δ [6]͜ͱ
͔ΒɼຊߘͰશମมԽશͯͷ৬ۀͷधཁΛݮগ
ͤ͞Δͷͱ͢Δɽ·ͨจݙ [6][7]ʹ͕ͨͬͯ͠ද
1ͷΑ͏ʹ 3छྨͷશମมԽͷύλʔϯΛఆ͠ɼ
ͦΕͧΕʹ͍ͭͯͷγϛϡϨʔγϣϯΛ͓͜ͳ͏ɽ

3 बऀۀͷबۀ–స৬աఔ
ຊߘͰҰਓͷब͕ऀۀब͔ͯ͠ۀΒస৬͢Δ·Ͱ

ͷաఔΛबऀۀͷबۀ–స৬աఔͱͯ͑͠ߟɼ࣍ͷखॱ
ͰϞσϧԽΛ͓͜ͳͬͨɽ
ॳظ݅
ɹ৬ۭؒۀ U ʹ L[ਓ] ͷबऀۀ Wk(k =
1, 2, ..., L) ͕ଘ͠ࡏɼ֤बऀۀৗʹҰͭͷ৬ۀ
(i, j)ʹब͘ͷͱ͢Δɽ
ɹ·ͨबऀۀޏظ༻ΛΉ͋Δ͍ޏظ༻Λ
Ήͱ͍͏ҙࣝΛͭ࣋ɽޏظ༻ΛΉबऀۀɼ
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ࣗͷ৬ۀͰඞཁͱͳΔΑ͏ͳεϖγϟϧεΩϧΛ
ʹ͚ͭΔ͕͋ΔɽҰํͰޏظ༻ΛΉबۀ
ऀɼ͋ΒΏΔ৬ۀͰඞཁͱͳΔΑ͏ͳδΣωϦο
ΫεΩϧΛʹ͚ͭΔ͕͋Δɽ
ɹ৬ۀ (i, j)ͷධՁ߲ͱͯ͠څ༩ɼΓ͕͍ɼ
͢ۀWkɼࣗͷबऀۀ४͕͋Δɽबجͱ͍͏ڥ
Δ৬ۀʹରͯ͜͠ΕΒͷج४ΛٻΊΔɽͦͷ܈
Λظج४Expkͱද͢ݱΔɽ·ͨͦΕͧΕͷ৬ۀ
(i, j)बऀۀʹରͯ͜͠ΕΒͷج४Λอূ͢Δɽͦ
ͷ܈Λอূج४ Ensij ͱද͢ݱΔɽ

ຬͷܾఆ
ɹबऀۀWk बͨ͠ۀ৬ۀ (i, j)ͰʑͷࣄΛ
͓͜ͳ͏ɽ͔͠͠ͳ͕Βࣗͷظʹ͙ͦΘͳ͍څ
༩ڥͰɼΓ͕͍Λ͡ײΒΕͳ͍ঢ়ଶ͕ଓ͘
ͱɼෆຬ͕ืΓస৬ͷҙܾࢥఆΛ͢Δɽͦ͜Ͱຊݚ
Ͱస৬Λ͢Δ͔൱͔Λܾఆ͢Δईͱͯ͠ຬڀ
 STYk Λ༻͍Δɽ
ɹຬ STYkबऀۀWkͷ৬ٻʹۀΊΔظج
४ Expk ͱ࣮ࡍʹ৬ۀ (i, j)͔Β༩͑ΒΕ࣮ͨج४
Actij ͷൺֱɼͳΒͼʹपғͷबऀۀͱࣗͷڅ༩
ͷൺֱ͔Βܾఆ͢Δɽ࣮ͨͩ͠ج४Actij ɼ৬ۀ
(i, j)͕बऀۀʹରͯ͠อূ͢Δอূج४ Ensij ͓
Αͼʹ৬ۀ (i, j)ͷधཁ wijɼ͞ΒʹबऀۀWk ͕
ॴ࣋͢ΔεϖγϟϧεΩϧͳΒͼʹδΣωϦοΫε
ΩϧʹΑܾͬͯఆ͢ΔͷͰ͋Δʢਤ রʣɽࢀ2

ਤ 2 बऀۀͷຬܾఆϞσϧ

స৬ઌͷܾఆ
ɹຬ STYk͕͋Δج४ΛԼճͬͨ߹ɼबऀۀ
స৬Λ͓͜ͳ͏ɽੈ࣮ݱքͰɼब͖ͨͯ͠ۀ৬
ΒΕ͑ߟͱ͕ҰൠతͰ͋Δͱ͔͜͢׆ΛݧܦͰͷۀ
Δɽͦ͜ͰຊߘͰస৬ઌΛ୳͢ํ๏ͱͯ͠ɼݱ৬
ۀ (i, j)ͷपғͷ৬ۀ (i± 1, j ± 1)͔Βॱʹظج
४ Expk Λ͑Δอূج४ Ensij Λͭ࣋৬ۀΛ୳
͠ɼͦͷ৬ۀస৬͢Δ͜ͱͱͨ͠ɽ

4 ྫ
લઅͷϞσϧΛ artisoc[8] ʹΑΓ࣮͠γϛϡϨʔ

γϣϯΛ͓͜ͳ͏ɽγϛϡϨʔγϣϯද 2ʹࣔ͢
݅ͱ͠ɼγϛϡϨʔγϣϯؒظ 480ϲ݄ʢ40ʣͱ
ͨ͠ɽͳ͓ධՁࢦඪɼ40ޙͷबऀۀͷຬΛ༻
͍ɼγϛϡϨʔγϣϯΛ 30ճ࣮ߦͷ্ɼࢉग़͢Δɽ

ද 2 γϛϡϨʔγϣϯ݅
໊݅ 

৬ۀN ×M(छ) 20× 20

৬ۀ (i, j)ͷधཁ wij 0 ≤ wij ≤ 2.0

बऀۀ L(ਓ) 100

बऀۀͷΩϟϦΞҙࣝͷߏൺ (ظ:ظ) 50:50

γϛϡϨʔγϣϯؒظ (ϲ݄) 480

γϛϡϨʔγϣϯ݁ՌΛද 3͓Αͼਤ 3ʹࣔ͢ɽද 2
ΑΓɼ͋ΒΏΔશମมԽͷύλʔϯʹ͓͍ͯɼޏظ

ද 3 ΩϟϦΞҙ͓ࣝΑͼస৬ݧܦͷҧ͍ʹΑΔ
ɹɹɹɹɹɹɹɹɹຬͷมԽ
શମมԽͷύλʔϯ ޏظ༻ ޏظ༻ స৬ݧܦແ͠ ༗Γ

Osb 0.69 0.65 0.73 0.67

Osbα 0.37 0.24 0.38 0.30

Ino 0.26 0.13 0.37 0.19
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ਤ 3 స৬ճ͝ͱͰͷຬͷมԽ

༻ΛΉऀͷํ͕ޏظ༻ΛΉऀΑΓຬ͕͍ߴ
͜ͱ͕Θ͔Δɽಉ༷ʹస৬͕ݧܦແ͍बऀۀͷํ͕స
৬ݧܦͷ༗ΔबऀۀΑΓຬ͕͍ߴɽ͔͠͠ͳ͕Β
ਤ 3Ͱࣔͨ͠Α͏ʹస৬ճ͝ͱͰຬΛൺֱ͢Δ
ͱɼ1ճ͋Δ͍ 2ճస৬Λ͕ํͨ͠ݧܦɼస৬Λܦ
··ͳ͍͠ݧ 40ա͢͝ΑΓຬ͕͍͜ߴͱ͕Θ
͔Δɽͨͩ͠ 4ճҎ্ͷస৬ຬ͕ෛʹͳΔ
͕͋Γɼస৬ݧܦͷ༗ΔबऀۀͷฏۉΛͱΔͱɼͨ͠
͔ʹస৬͕ݧܦແ͍बऀۀͷํ͕స৬ݧܦͷ༗Δबۀ
ऀΑΓຬ͕͍͜ߴͱ͕Θ͔Δɽ
͜ΕΒͷ݁ՌΑΓɼ͜Ε͔ΒͷΩϟϦΞσβΠϯ

·ͬͨ͘స৬Λ͠ͳ͍ͷͰͳ͘ɼస৬Λ͢ݧܦΔ͜ͱ
Λྀ͢ߟΔͱྑ͍ͱ͍͏͜ͱΛ͍ࣔࠦͯ͠Δɽ͜Εɼ
बऀۀҰͭͷΩϟϦΞʹࣥ͢ݻΔͷͰͳ͘ɼࣗ
Δ͜ͱͰɼຬ͢༺׆ʹݶେ࠷Λࣄવͷग़དྷۮΔ͜ىʹ
ΛߴΊΒΕΔͱ͍͏ܭըతੑൃۮཧ [9]ͱಉ༷ͷ
༰Λ͍ࣔࠦͯ͠Δͱ͍͑Α͏ɽ

5 ͓ΘΓʹ
ຊߘͰɼߏ༺ޏͱͦͷมԽ͓ΑͼʹɼҰਓͷब

స৬աఔͷϞσϧԽΛ͓͜ͳͬͨɽͦͷϞ–ۀͷबऀۀ
σϧͷͱͰϚϧνΤʔδΣϯτγϛϡϨʔγϣϯΛ
͓͜ͳ͍ɼճఔస৬Λ͓͜ͳ͏͜ͱͰকདྷͷຬ
ΛߴΊΒΕΔͱ͍͏͜ͱΛ໌Β͔ʹͨ͠ɽޙࠓͷ՝
ͱͯ͠ɼߏ༺ޏʹ֤৬ۀͷ֊ڃΛө͢Δ͜ͱɼ
ΤʔδΣϯτͷՃΛ͓͜ͳ͏͜ͱͳͲ͕͋͛ऀۀࣦ
ΒΕΔɽ
ݙจߟࢀ

[1]P.F. υϥοΧʔɼh ωΫετɾιαΤςΟʱɼμΠϠϞϯ
υࣾɼ2002ɽ[2] খཾࢁհɼh 10 ޙϫΫϫΫͰ͖Δ 20
ͷະདྷվܭըʱɼ౦༸ࡁܦ৽ใࣾɼ2013ɽ[3] ΤϦο
ΫɾϒϦχϡϧϑιϯɼΞϯυϦϡʔɾϚΧϑΟʔɼh ցػ
ͱͷڝ૪ʱɼܦ BP ࣾɼ2013ɽ[4] লɼ“ࣾձਓۀ࢈ࡁܦ
/ͷҭͱධՁ”ɼhttp://www.meti.go.jp/policyྗૅج
kisoryoku/h19referencebook/h19referencebook.pdfɼ
৽ߋऴ࠷ 2007 ɼӾཡ 2016  12 ݄ɽ[5]P. άϦϑΟ
ϯ ଞ 2 ໊ɼh 21 εΩϧʱɼେ࿏ॻɼ2014ɽ[6]ܕلੈ Ҫ
্ஐ༸ɼhਓͱࡁܦͷະདྷ ɼɦจय़ळɼ2016ɽ[7]Carl
Benedikt Frey and Michael A.Osborneɼ“The future of
employment: how susceptible are jobs to computerisa-
tion?”ɼhttp://www.oxfordmartin.ox.ac.uk/downloads/
academic/The_Future_of_Employment.pdfɼ࠷ ऴ ߋ ৽ 
2016 ɼӾཡ 2016  12 ݄ɽ[8]ʢגʣߏܭըڀݚॴɼ
http://ww.kke.co.jp/ [9] ҏਆਓɼӉٶཅҰɼԞాོ
ۮըతܭ͍ͨ༺ɼ“ϚϧνΤʔδΣϯτγϛϡϨʔγϣϯΛ࢙
ൃੑཧͷূݕ”ɼฏ 28 ిࢠిؾใֶؔձ౦ւࢧ
෦࿈߹େձɼF2-2ɼ๛ాߴۀઐֶߍɼ2016  9 ݄ɽ
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