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Abstract: Each country/region has implemented some non-pharmaceutical interventions (NPIs),

such as school closure, workplace closure, restriction of gatherings, and stay-at-home requirement,

to control COVID-19 epidemic. It is important to analyze the association between the NPIs

and COVID-19 incidence and to estimate the impact of each of the NPIs against COVID-19 for

the future policy-making. Although the impact potentially differs depending on country/region

features (e.g. society, economy, life style), existing works for analysis of COVID-19 transmission

growth and control according to NPIs and country/region features are done separately, and no

analysis of the impact of each NPIs with respect to country/region features has been done as

of yet. In this paper, we extract exhaustively combination of NPIs and country/region features

associated with COVID-19 incidence using “Wide Learning” developed by Fujitsu Laboratories,

and propose hypotheses for impact of the NPIs against COVID-19 with respect to country/region

features as well as comparing our findings with findings on the existing analysis of the impact of

NPIs against COVID-19.

1 ʎɷʠʊ

ओث˅˿˜ʸʶ˽ˋԈ঱ࣇ (COVID-19)ʎƒ2019௻
12ٚʊ઺ܙʍ೸ԓʆࢉʠʅʍԈ঱ࠖɫ൙ܘɴʫɾگƒ
216ʍܙƔણςʆ 2300වऩΤࣣʍԈ঱ࠖƒ80වऩΤࣣ
ʍ߄൸ࠖɫӂ௳ɴʫ1ƒݥڇʡԈ঱Ҽ੝ɫ਩ɣʅɣʪƓ
ɶɪɶƒԈ঱Ҽ੝ʍପ୩ʎܙƔણςʊʧʩ੝ɬɮε

ʉʪƓ˺ƪ˿˕ˣʍܙƔણςʆʎࢉݍʍԈ঱ࠖɫӂ௳ɴ
ʫʅɪʨ֎ُʊԈ঱ࠖॐɫਕљɶƒʶˑ˼ʴʣˋˬʶ
̅ƒʶˀ˼ˋஉʆʎ߄൸ࠖॐʡ֎ਕɶɾƓ˺ƪ˿˕ˣ
ΤҤʆʡʴ˳˼ʽʣ˨˻ˊ˽ƒʶ̅˛உʆறʊԈ঱ɫ
Ҽ੝ɶʅɣʪƓφൣƒੜ།ƒ௪චƒԬܙஉʍ୼ʴˊʴƓ
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୼௜ʴˊʴʍܙƔણςʣʼƪˋ˚˻˼ʴƒ˝˷ƪˊƪ
˻̅˛உʍʼˍʴ˝ʴʍܙƔણςʆʎƒԈ঱Ҽ੝ʱಐ
Ӈ଺๞ॣɶʅɣʪƓ
Ԉ঱Ҽ੝ʱ๞ɧܦʟɾʠƒҺܙƔણςʆʎํƧʉ੆ݼ

ʱ߀ࠄɶʅɣʪƓɼʍ઺ʊʎƒڌॣ҇ࡘʣӌۣപ݅ƒϼ
ݼʊʧʨʉɣ੆ݤஉƒοຣʣถڌॣࡰƒҤ߃։ז (non-

pharmaceutical intervention, NPI) ʡɡʪƓԈ঱ࠖॐ
ʣ߄൸ࠖॐʍ஍كʱʡʇʊɶɾഒউ [4, 6, 7, 9] ʣॐ๽
˴˙˽Ɣˉ˱˷˾ƪˉ˹̅҈উ [3, 8, 14] ʊʧʩƒɲʫ
ʨʍ੆ݼʍۄѢʱीଜɸʪٰ֖ɫਵɮ൙ܘɴʫʅɣʪƓ
φൣƒՔࣰٛڿ (Քяʣࠀ୩உ)ƒࢀुݗؼ (GDPஉ)ƒ
ऩۇ஍ك (ऩۇ෋୩ʣ௻໎ലऩۇಐஉ)ƒٞۗʣॲӜࡌ
ԉʊԪɸʪ஍ك (Դʊʧʪ߄൸ຆƒ஌௮ೊቌԇຆƒպ
Фຆஉ) ʇɣʂɾҺܙƔણςʍற१ɫ COVID-19ʍԈ
঱Ҽ੝ʍପ୩ʊԪໞɸʪʇʡڊʮʫʅɩʩƒɲʫʨʍ
ਂԪʍอ෗ʱ஍ك଺ഒউ [1, 2, 10, 11] ʣॐ๽˴˙˽Ɣ
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ˉ˱˷˾ƪˉ˹̅҈উ [12] ʊʧʩीଜɸʪٰ֖ʡ൙ܘ
ɴʫʅɣʪƓɶɪɶƒҺܙƔણςʍ੆ݼʍۄѢʍഒউ
ʇҺܙƔણςʍற१ʍਂԪʍഒউʎലƧʊۼʮʫƒ஍
ࡘ଺ʉഒউʎɴʫʅɣʉɣƓແɧʏƒHunterʨʎƒ܏
˥ƒӌۣപ݅ƒ˾ˋ˚˻̅ʣˢƪʉʈʍφ೼ʍڌॣ҇
ˊ˟ˋʍ։זʍ߀ࠄʎԈ঱Ҽ੝ʍ๞ॣʇʍԪໞɫɡʪ
φൣƒɸʘʅʍ೜๗೜֎ˇƪ˥ˋʍ։זʣҤڌॣࡰʍ
ɶʅɣߪʊԈ঱Ҽ੝ʍ๞ॣʇʍԪໞɫʉɣɲʇʱ߀ࠄ
ʪ [4] ɫƒۄѢʍอ෗ʎɼʍܙƔણςʍற१ʊʧʂʅ
εʉʪњఉ१ɫɡʪƓʡɶνɣɫɡʪʇɸʫʏƒʈʍ
ʧɥʉற१ɫϾ׏ɸʪɿʬɥɪƓɲʫɫ෢ʨɪʇʉʫ
ʏƒگܩʍ COVID-19Ԉ঱Ҽ੝ʍਫ਼ 2ఔƒਫ਼ 3ఔʊ੆
ɶʅƒܙƔણςɳʇʊɼʍற१ʊ܏ʂɾۄѢ଺ʉ੆ݼ
ʍ߀ࠄɫՎ੊ʆɬʪƓ
චۮʆʎƒҺܙƔણςʍ COVID-19Ԉ঱Ҽ੝๞ॣ߀

ʮɺʇԈ঱Ҽ܏Ɣણςʍற१ʍৠʞܙʇҺׅࣳ߀ࠄʍݼ
੝ʍ๞ॣʇʍԪໞʱƒॐ๽˴˙˽Ɣˉ˱˷˾ƪˉ˹̅҈
উʆʎʉɮƒࠄ˙ƪˑʱʡʇʊɶɾ஍ك଺ഒউʊʧʩ
ǄWideࡱʍҟౙիࢊٰ֖૾޲ɸʪƓഒউʊʎƒೡࡰ٫

Learningǅ [5, 13] 2 ʱ๸๑ɶƒԈ঱Ҽ੝ʍ๞ॣʊԪໞ
ɸʪݼ߀ʇܙƔણςʍற१ʍৠʞ܏ʮɺʱ෸๥଺ʊા
ɸʪƓWideࡰ Learningʆાࡰɶɾৠʞ܏ʮɺʱ࡞๨
ٰ֖ʆமʨʫɾઢٵʇಐӇɸʪʇʇʡʊƒ࡞๨ٰ֖ʆ
Ɣણςʍறܙʮɺʊʃɣʅƒ܏ɴʫʅɣʉɣৠʞ֊ڊ
१ʱ۵ຖɶɾۄݼ߀ѢʊԪɸʪओɾʉєজʱଥߪɸʪƓ

2 ๨ٰ֖࡞

2.1 ҺܙƔણςʍCOVID-19Ԫໞݼ߀ʍۄ
Ѣ

Hunterʨʎƒ˺ ƪ˿˕ˣ Ɣણςܙʱ੆ࣛʊƒҺܙ30̈
ɫ߀ࠄɶɾڌॣ҇ࡘ (mass gathering restrictions)ƒ׃
σՑԪപ݅ (educational facilitites closed)ƒ˾ ˋ˚˻̅
ʣˢƪஉʍφ೼ʍ೜๗೜֎˥ˊ˟ˋപ݅ (initial busi-

ness closure)ƒɸʘʅʍ೜๗೜֎ˇƪ˥ˋപ݅ (non-

essential services closed)ƒҤڌॣࡰ (stay at home or-

der)ƒ˧ʹʶˋ˰ˋˁહ๑ (face coverings) ʍ 6ʃʍ߀
Ѣʱഒউɶʅɣʪۄʍݼ [4]Ɠഒউʊʎ˫ʶˌφ౶ѓљ
൥ܴ܏˴˙˽ (GAMM) ʱ๸๑ɶƒҺݼ߀ҟ޳௪ɪʨ
ʍؼѷ௪ॐʇԈ঱ࠖॐɩʧʒ߄൸ࠖॐʍԪؤʱीଜɶ
ʅɣʪƓɼʍٗѢƒڌॣ҇ࡘƒφ೼ʍ˥ˊ˟ˋʍ։זƒ
൸ࠖॐʍ๞ॣʇԪໞɫɡ߄σՑԪപ݅ʎԈ঱ࠖॐƒ׃
ʩƒɸʘʅʍ೜๗೜֎ˇƪ˥ˋപ݅ƒҤڌॣࡰƒ˧ʹ
ʶˋ˰ˋˁહ๑ʎԪໞɫٵʨʫʉɣʇɶʅɣʪ3Ɠ
Islamʨʎƒ149ʍܙƔણςʱ੆ࣛʊƒӌۣപ݅ (school

closures)ƒं࣪പ݅ (workplace closures)ƒ૾ڼՑԪപ

2https://widelearning.labs.fujitsu.com
3ҤڌॣࡰʎʟɶʬԈ঱ࠖॐʍਕљʇƒ˧ʹʶˋ˰ˋˁહ๑ʎ߄

൸ࠖॐʍਕљʇԪໞɫɡʪɲʇʱߪɶʅɣʪƓ

݅ (public transport closure)ƒ੝՜෱ڌॣ҇ࡘ (restric-

tions on mass gathering)ƒ˿ ˕ˁ˒ʸ̅ (lockdown)ʍ
5 ʃʍݼ߀ʍۄѢʱഒউɶʅɣʪ [6]Ɠɲʍഒউʆʎƒ
࢘ࢇ߀ࠄʣ߀ࠄߢʍடݼʆʎʉɮƒഉॐʍ੆ݼ߀Ƨʍڎ
ʊુ෾ɶƒӌۣപ݅ƒं࣪പ݅ƒ੝՜෱ڌॣ҇ࡘƒ˿˕
ˁ˒ʸ̅ʍட߀ࠄߢʎԈ঱ࠖॐʍ๞ॣʇԪໞɫɡʪɫƒ
ɼʫʊ૾ڼՑԪപ݅ʱљɧʅʡʧʩ੝ɬʉ๞ॣʇʍԪ
ໞʎٵʨʫʉɣɲʇʇƒ˿˕ˁ˒ʸ̅ʱӌۣപ݅ʣं
࣪പ݅ʧʩ৹ɮ߀ࠄɸʪʇƒભɮ߀ࠄɸʪ࣪܏ʊಐʘ
ʅʧʩ੝ɬʉ๞ॣʇԪໞɸʪɲʇʱߪɶʅɣʪƓ
ɲʫʨʍഒউʆʎƒҺܙƔણςʍற१ʎ۵ຖɶʅɩ

ʨɹƒற१ʊʧʪҺݼ߀ʍۄѢʍอ෗ʍνɣʊʃɣʅ
ʎ෢ʨɪʇʉʂʅɣʉɣƓචۮʆʎƒҺܙƔણςʍற
१ʱ۵ຖɶƒற१ʇ੆ݼʍৠʞ܏ʮɺɪʨԈ঱Ҽ੝๞
ɸʪƓٵѢʊԪໞɸʪєজʱౙۄʍݼ߀ॣ

2.2 ҺܙƔણςʍற१ʇCOVID-19Ԉ঱Ҽ
੝ׅࣳ

NotariʨʎƒҺܙƔણςʍऩۇƒՔڿƒݗؼƒॲӜ
ɸʪற१ؤԉƒοຣஉʊԪࡌ (஍ك) ʇԈ঱Ҽ੝ׅࣳʍ
ਂԪʱഒউɶʅɣʪ [10]ƓਵɮʍܙƔણςʆʎƒԈ঱ࠖ
ॐɫ 10ʍʼƪ˒ʊஎ੷ɸʪʇƒɼʍگʍॐࡕԨʎ޼ॐ
଺ʊԈ঱ࠖॐɫਕ੝ɶƒɼʍگƒ˿˕ˁ˒ʸ̅உʍ߀
ʎԝʣɪۈإʊʧʩਕљ׏ʍί߳ഷѓஉʍϾීܙʣݼ
ʇʉʩƒʣɫʅਕљۈإʎɩɴʝʪɲʇʊહ෾ɶƒԈ
঱Ҽ੝ʍࢉՎઞҠʊɩɰʪਕљˬƪˋʇҺܙƔણςʍ
ற१ʍਂԪʱ౧ଜɶʅɣʪƓɼʍٗѢƒՔяƒҤܙऩ
ທࠖۼॐƒ܊໎ࠖƔ໧஝ࠖಐƒ୤޸೼ऩۇಐƒథɫʲ
ຆஉʇԈ঱ࠖॐ࠱ಛສƒBCGখࣁ˽൸ຆƒʴ˽˅ƪ߄
ʍਕљˬƪˋʍԨʊਂԪɫɡʪʇɶʅɣʪƓ
ɲʍٰ֖ʆʎƒ੆ࣛʱԈ঱Ҽ੝ࢉՎʍԈ঱ࠖॐʍഷ

ѓʊڌଜɶƒҺܙƔણςʍݼ߀ʍϾ׏ʱట࢜ɶʉɫʨƒ
Ɣણςʍற१ʇԈ঱Ҽ੝ʍԪໞʱഒউɶʅɣʪƓචܙ
ƔણςɫʇܙƔણςʍற१ɿɰʆʉɮƒҺܙʆʎƒۮ
ʪݼ߀ʡ۵ຖɶƒற१ʇݼ߀ʍৠʞ܏ʮɺɪʨԈ঱Ҽ
੝๞ॣʍۄѢʊԪໞɸʪєজʱౙٵɸʪƓ

3 ഒউࠬ൥

3.1 Wide Learning

ೡࢊٰ֖૾޲ʍҟౙիࡱǄWide Learningǅ [5, 13]

ʎƒഒ຾ฆ੠ʱ੆ࣛʇɶƒ௬ອ˙ƪˑ܈෾ (জ෢ഷॐ)

ʍɡʨʥʪৠʞ܏ʮɺʱ෸๥଺ʊઉݽɶƒഒ຾˻˫˽
(෾଺ഷॐ)ʍ౧ଜʊ଼ɶɾৠʞ܏ʮɺʱࡥ๗ʉєজǄ˜
˾˕ˊ˓˵̅ˁ (knowledge chunk, KC)ǅʇɶʅ෸๥
଺ʊાࡰɸʪƓWide LearningʊʧʩƒҺܙƔણςʍ
ற१ʣԈ঱Ҽ੝๞ॣݼ߀ʍׅࣳ߀ࠄʊԪɸʪ௬ອ˙ƪ
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ˑ܈෾ʍৠʞ܏ʮɺʍ઺ɪʨ๞ॣۄѢʍอ෗ʊԪໞɸ
ʪ KCʱ໑֣ɸʪɲʇɫʆɬʪƓ໑֣ɶɾ KCʎƒԈ
঱Ҽ੝๞ॣݼ߀ʍۄѢʊԪɸʪ࡞๨ٰ֖ʍઢٵʇಐӇ
ɸʪʇʇʡʊƒ࡞๨ٰ֖ʆڊ֊ɴʫʅɣʉɣ KCʊʃ
ɣʅƒܙƔણςற१ʱ۵ຖɶɾԈ঱Ҽ੝๞ॣݼ߀ʍۄ
ѢʊԪɸʪओɾʉєজʇɶʅଥߪɸʪƓ
Wide LearningʱԈ঱Ҽ੝๞ॣݼ߀ʍۄѢഒউʊ଼

๑ɸʪ࣪܏ƒӌۣപ݅ʣҤڌॣࡰʉʈʍԈ঱Ҽ੝๞ॣ
ѷ௪ॐɫؼɪʨʍ޳ҟݼ߀ʍอ෗ƒ߀ࠄʍݼ߀ 7௪Τ
ࣣƔෆෂʇɣʂɾݼ߀ʍׅࣳ߀ࠄʊԪɸʪ܈෾ʣƒ1ऩ
ɡɾʩGDPɫ܊ɣƔକɣƒ܊໎ࠖऩۇಐຆɫ܊ɣƔକ
ɣƒպФࠖऩۇಐຆɫ܊ɣƔକɣƒ1000ऩɡɾʩೊࢰ
ॐɫਵɣƔࢭʉɣʇɣʂɾܙƔણςʍற१ʊԪɸʪ܈
෾ʱƒǄ܊໎ࠖऩۇಐຆɫ܊ɮƒɪʃƒҤڌॣࡰҟ޳ɪ
ʨ 7௪ෆෂǅʍʧɥʊৠʞ܏ʮɺʪɲʇʊʧʩƒɼʍ
ࣰٛʊ܏ɥׅࣳʆʎԈ঱Ҽ੝ʱ๞ॣʆɬʪɪಇɪʱ฽
ਢɸʪƓφ౶ʊƒ܈෾ॐɫਕɧʫʏৠʞ܏ʮɺెౙʱ
ϔɬ՟ɲɸɫƒWide LearningʎƒǄ߂ӴʩǅǄ˳˴ѓǅ
ʇɣʂɾۄຆ଺ʉৠʞ܏ʮɺ໑֣ʍիࡱʱެʂɾ࢈๽
՜෱ʍฆ੠ʊ੆ɶƒࠄڇѓɸʪɲʇʊʧʩƒ଼ݍʱࢇࠬ
ৠʞ܏ʮɺʱ܊ਤʊ໑֣ɸʪɲʇʱњఉʊɶʅɣʪƓ

3.2 ෾଺ഷॐʇฆ੠ঙଜ

Ԉ঱Ҽ੝๞ॣݼ߀ʍۄѢഒউʍɾʠʍ෾଺ഷॐʱঙ
ଜɸʪƓʝɹƒܗߢ (௻ٚ௪) tʆʈʍɮʨɣʍˬƪˋ
ʆԈ঱ࠖॐɫਕљɶʅɣʪɪʱ೅ɸ޼ೀʇɶʅƒǄԈ঱
Ҽ੝ຆ (spread rate, SR)ǅʱΤђʍʧɥʊଜձɸʪƓ

SR(t) =
ܗߢ tʍ૰گ +Ԩʍओ՜Ԉ঱ࠖॐࡕ1 σ

ܗߢ tʍ૰ৈ +Ԩʍओ՜Ԉ঱ࠖॐࡕ1 σ
(1)

σʎഥӞѓʍɾʠʍˣ˻˳ƪˑʆɡʪƓචۮʆʎƒ1௪
ɡɾʩഥן 1ऩʱљޟɸʪɲʇʇɶƒσ = 7ʇɸʪƓɲ
ʍԈ঱Ҽ੝ຆɫ 1ʱࣣ҉ʪ࣪܏ʎԈ঱ࠖॐɫਕљۈإ
ʊɡʩƒ1ʱђ҉ʪ࣪܏ʎۈإࢭڄʊɡʪɲʇʱߪɸƓ
ʝɾƒ௪ƧʍԈ঱Ҽ੝ຆɫ 1ʧʩ੝ɬɣડʆʚʛφଜ
ʆɡʪ࣪܏ƒɼʍՎԨʍओ՜Ԉ঱ࠖॐʎ޼ॐԪॐ଺ʊ
ਕљɶʅɣʪɲʇʱߪɶƒԈ঱Ҽ੝ຆɫђɫʪ࣪܏ʎ
ɼʍਕљˬƪˋɫԝʣɪʊʉʂʅɣʪɲʇʱߪɸƓ
COVID-19ʎƒݣࠄʊԈ঱ɶʅɪʨౙࣇɶƒPCR٫

݀உʊʧʩԈ঱ɫӂ௳ɴʫʪʝʆʊ 1ƒ2 Ԩପ୩ɪࡕ
ɪʪʇڊʮʫʅɣʪƓʃʝʩƒɡʪܙƔણςɫѕʨɪ
ʍݼ߀ʱҟ޳ɶɾ࣪܏ƒɼʍۄѢɫओ՜Ԉ঱ࠖॐʍਕ
ʫʪʝʆʊڇʇɶʅڄ 1ƒ2ࡕԨɪɪʪɲʇɫ฽৳ɴʫ
ʪƓHunterʨʍഒউʆʎƒԈ঱Ҽ੝๞ॣʇʍԪໞɫɡ
ʪʇɴʫʪݼ߀ʆʡƒɼʍԪໞɫڇʫʪʝʆʊ Ԩࡕ2
ɪɪʪɲʇʱߪɶʅɣʪ [4]ƓIslamʨʎƒԈ঱ࠖॐʱ
฽ਢɸʪ˴˙˽ʊɩɣʅƒݼ߀ҟگ޳ʍ 7௪Ԩʱݼ߀
ৈʇɶʅΑʂʅɣʪ߀ࠄ [6]Ɠචۮʆʎƒݼ߀ʍۄѢɫ

ܗߢʫʪʝʆʊ๗ɸʪՎԨʱ۵ຖɶƒڇ tʇɼʍ 14௪
گ (t + 14days)ʍԈ঱Ҽ੝ຆʍಐ (spread rate ratio,

SRR) ʱΤђʍʧɥʊଜձɸʪƓ

SRR(t) =
SR(t+ 14days)

SR(t)
(2)

ɲʍԈ঱Ҽ੝ຆʍಐɫ 1ʱђ҉ʪ࣪܏ƒԈ঱ࠖॐʍਕљ
ʊ୎ɷʅۈإࢭڄɪʨۈإɫԝ໾ɶʅɣʪƒਕљۈإ
ɣʪƒۈإࢭڄɫљਤɶʅɣʪƒʍɣɹʫɪʊɡɾʪƓ
Wide Learningɫ੆ࣛʇɸʪฆ੠ʎഒ຾ฆ੠ʆɡʪ

ɾʠƒ෾଺ഷॐʱԈ঱Ҽ੝ʍ๞ॣʍ२ಇʇɸʪƓචۮ
ʆʎƒҺܙƔણςʍԈ঱Ҽ੝ՎԨௐʆ 4௪ɳʇʊՂࢀ
௪ʱঙଜɶƒҺՂࢀ௪ʊɩɰʪ SRRʍડɫ 0.5ෆෂʆ
ɡʪ࣪܏ʱǄԈ঱Ҽ੝ʱ๞ॣɶʅɣʪǅʇ౧છɶʅ९
ແʇɶʅΑɣƒ0.5Τࣣʆɡʪ࣪܏ʱೱແʇɶʅΑɥƓ
ʃʝʩƒܙƔણςʇՂࢀ௪ʍৠʞ܏ʮɺɳʇʊ 1ʃʍߚ
ແ (௬ອ˙ƪˑ)ʱݴʪƓҺܙƔણςʍԈ঱Ҽ੝ՎԨʎƒ
ຽكԈ঱ࠖॐɫ 30ऩʱ૨ɧɾ௪ʱҟ޳௪ʇɶƒԈ঱Ҽ
੝ຆɫ 1ෆෂʍ௪ɫ 7௪਩ɮ௪ʱࡊນ௪ʇɸʪƓɾɿ
ɶƒ˨˻ˊ˽ʍʧɥʊƒԈ঱Ҽ੝ʍ๞ॣɫۄɪɹ૫Վ
ѓɸʪܙƔણςʡɡʪɾʠƒՎԨɫ 50௪ʱ૨ɧʪ࣪܏
ʎƒҟ޳௪ɪʨ 50௪گʱࡊນ௪ʇɸʪ4ƓʝɾƒՂࢀ
௪ʍߢ୐ʆԈ঱Ҽ੝ຆɫ 1.0ෆෂʇʉʪߚແʎƒ९ແƒ
ೱແʍɣɹʫʊʡ԰ʠɹƒ࢜ҤɸʪƓ
ɡʪܙƔણςʍԈ঱Ҽ੝ຆʍഷஞʍແʱऺ 1ʊߪɸƓ

Ԉ঱Ҽ੝ՎԨʍࢉՎʎԈ঱ࠖॐɫ޼ॐԪॐ଺ʊਕљɸ
ʪɾʠƒԈ঱Ҽ੝ຆʎ܊ɣડʆीζɸʪƓɼʍگƒ߀
ʍί߳ƒॲӜˋˑʶ˽ʍഷѓஉʊʧʩƒීܙʣ߀ࠄʍݼ
Ԉ঱Ҽ੝ຆʎକђɶƒʣɫʅƒ1.0ʱђ҉ʂʅओ՜Ԉ঱
ࠖॐʎࢭڄʊ୎ɷʪƓɡʪପ୩ओ՜Ԉ঱ࠖॐɫࢭʉɮ
ʉʪʇࢭڄʍˬƪˋʎԝʣɪʊʉʩƒԈ঱Ҽ੝ຆʎ 1.0

ৈگʇʉʪƓऺ 1ʊɩɣʅƒt1 ɪʨ t6 ʎՂࢀ௪ʱ೅ɶƒ
ҺՂࢀ௪ʱ޳୐ʇɸʪฒϏʍࡊ୐ʎ ʱ೅ɸƓʃگԨࡕ2
ʝʩƒฒϏʍࡊ୐ʇ޳୐ʍԈ঱Ҽ੝ຆʍಐɫƒɼʍՂ
௪ʊɩɰʪࢀ SRRʇʉʪƓɲʍແʍ࣪܏ƒt2ƒt3ƒt5

ʱՂࢀ௪ʇɸʪߚແʱ९ແʇɶʅΑɣƒt1ƒt4ƒt6 ʱՂ
ແʱೱແʇɶʅΑɥƓߚ௪ʇɸʪࢀ

3.3 ˙ƪˑࡘ࠿

෾଺ഷॐʍડʍࡰޟʍɾʠƒҺܙƔણςʍ௪ƧʍCOVID-

19ओ՜Ԉ঱ࠖॐʍ˙ƪˑʱƒOur World in Dataɫۂ
ҟɶʅɣʪ˙ƪˑ5 ɪʨࡘ࠿ɶɾƓ
Ԉ঱Ҽ੝๞ॣݼ߀ʊԪɸʪ܈෾ʱজ෢ഷॐʇɶʅূ

ଜɸʪʊɡɾʩƒ࡞๨ٰ֖ʆߪɴʫʅɣʪઢٵʱʡʇ
ʊєজʱງʅʪƓ࡞๨ٰ֖ʊʎHunterʨʍഒউ [4] ʇ

4฽ಡ૦݀ʆʎƒԈ঱Ҽ੝ՎԨɫ 50௪ʱ૨ɧʪܙƔણςʎƒ145̈
઺ܙ ʆɡʂɾƓܙ26̈

5https://github.com/owid/covid-19-data/tree/master/
public/data
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ऺ 1: Ԉ঱Ҽ੝ຆʍഷஞʍແ

Islamʨʍഒউ [6]ɫɡʪƓHunterʨʎڎƧʍݼ߀ʇԈ
঱ࠖॐɩʧʒ߄൸ࠖॐʍ๞ॣʍԪໞʱഒউɶʅɣʪφ
ൣƒIslamʨʎഉॐʍݼ߀ʍட߀ࠄߢʣ࢘ࢇ߀ࠄʇԈ঱
ࠖॐʍ๞ॣʍԪໞʱഒউɶʅɣʪƓචۮʆʎڎƧʍ߀
ʇԈ঱Ҽ੝๞ॣʍԪໞʊુ෾ɸʪɲʇʇɶƒHunterݼ

ʨʍഒউʊʧʪઢٵʱʡʇʊђ՝ʍєজʱງʅʪƓ

єজ 1 (ӌۣപ݅): σʝʆʍɸʘ׃உ܊σɪʨ׃உࢉ
ʅʍ׃σՑԪʍപ݅ʎƒԈ঱Ҽ੝๞ॣʍۄѢɫ
ɡʪ

єজ 2 (ϼז։߃): φ೼ʝɾʎɸʘʅʍ೜๗೜֎˥ˊ
˟ˋʍ։זʎƒԈ঱Ҽ੝๞ॣʍۄѢɫɡʪ

єজ 3 :(ڌॣ҇ࡘ) ߃צʍ҇ࡘ଺ʍ߈଺ʝɾʎۂ (ॣ
(ऩॐʍνɣʎฆʮʉɣڌ ʎƒԈ঱Ҽ੝๞ॣʍۄ
Ѣɫɡʪ

єজ 4 (Ҥڌॣࡰ): ೜๗೜֎ʍҤࡰʍॣڌʎƒԈ঱Ҽ
੝๞ॣʍۄѢɫʉɣ

єজ 2ʊʃɣʅƒHunterʨʍഒউʆʎƒ˾ˋ˚˻̅ʣ
ˢƪஉʍφ೼ʍ˥ˊ˟ˋʍ։זʇƒɸʘʅʍ೜๗೜֎
˥ˊ˟ˋʍ։זʱ׶ലɶʅΑɣƒৈࠖʎԈ঱Ҽ੝๞ॣ
ʇԪໞɫɡʪɫƒࠖگʎԪໞɫʉɣʇɶʅɣʪƓɶɪ
ɶƒɲʍ 2ʃʍݼ߀ʎƒ˥ˊ˟ˋʍ։זʇɣɥԣ୐ʆ
ʎடɷݼ߀ʆɡʩƒࠖگʍݼ߀ʎৈࠖʍݼ߀ʱʧʩځ
ɶɮɶɾʡʍʆɡʪƓචۮʆʎƒɲʍ 2ʃʍݼ߀ʱ׶
ലɺɹƒφ೼ʝɾʎɸʘʅʍ೜๗೜֎˥ˊ˟ˋʍ։ז
ʇɶʅΑɥƓ
ɲʫʨʍєজʊʡʇʄɬƒOxford COVID-19 Gov-

ernment Response Tracker (OxCGRT) 6 ɪʨƒҺݼ߀
ʍׅࣳ߀ࠄʊԪɸʪ˙ƪˑʱࡘ࠿ɸʪƓOxCGRTʎƒ
Һݼ߀ʍׅࣳ߀ࠄʊʃɣʅƒɼʍځɶɴ (ˋ˃ƪ˽)ʱ
3ઞҠɪʨ 5ઞҠʍॐડʆ೅ɶʅɣʪɫƒѼƧʍഒউ

6https://bsg.ox.ac.uk/research/research-projects/
coronavirus-government-response-tracker

ʆʎƒHunterʨʍഒউʊ܏ʮɺʅ೅ 1ʊߪɸʧɥʊˋ
˃ƪ˽ʱঙଜɸʪƓHunterʨʍഒউʍ੆ࣛʍԈ঱Ҽ੝
ܘʎƒɣɹʫʡӽݼ߀ (recommendation) ʆʎʉɮձ
෕ (requirement) ʍ˾˫˽ʆɡʪɾʠƒɼʫΤҤʍԈ
঱Ҽ੝๞ॣݼ߀ʊʃɣʅʡƒձ෕ʍ˾˫˽Τࣣʊˋ˃ƪ
˽ʱঙଜɸʪƓɾɿɶƒҤܙɪʨʍ௬ڌॣܙʎƒIslam

ʨ [6] ɫ޼ଶɸʪʧɥʊƒ߭ීܙʆʎʉɮҤܙऩʊ੆
ɸʪݼ߀ʆɡʩƒɲʍݼ߀ʍ߀ࠄʎ਴ܙʊʡϾ׏ʱ฿
ɧʪʡʍʆɡʪɾʠƒѼƧʍഒউʊɩɣʅʡ੆ࣛҤʇ
ɸʪƓ

೅ 1: জ෢ഷॐʇɶʅ๸๑ɸʪ˙ƪˑ܈෾

Ԉ঱Ҽ੝๞ॣݼ߀ ӌۣപ݅ (ˋ˃ƪ˽ 3)
ϼז։߃ (ˋ˃ƪ˽ 2Τࣣ)
ڌॣ҇ࡘ (ˋ˃ƪ˽ 4)
Ҥڌॣࡰ (ˋ˃ƪ˽ 2Τࣣ)
߃઺ߚۼִۂ (ˋ˃ƪ˽ 2)
ՑԪപ݅૾ڼ (ˋ˃ƪ˽ 2)
ڌௐζஞॣܙ (ˋ˃ƪ˽ 2)

Ɣણςற१ܙ 1ऩɡɾʩ GDP
໎ࠖ܊ ಐۇऩ(Τࣣݖ65)
ഥ࠹ן෡
Ҥܙɪʨʍທࠖۼॐ
୤޸೼ऩۇಐ
պФࠖऩۇಐ
஌௮ೊቌԇຆ
BCG฽ඍখ࠷࠱णຆ
ऩۇ෋୩
1000ऩɡɾʩೊࢰॐ
1000ऩɡɾʩο޹ॐ
மࠖಐࢊ฿֛
ຆܪ୩೗י
ࠬরɣԖֻ೩֊ຆ
ϕຟुঙಡ೩֊ຆ
ђु࢈๽ঙಡ೩֊ຆ

ɼʍ਴ Ɣણςʍʺ˼ʴഒ຾ܙ

ʝɾƒHunterʨʎƒ˺ƪ˿˕ˣʍ ʱ੆ࣛʊԈܙ30̈
঱Ҽ੝๞ॣݼ߀ʍۄѢʍഒউʱۼʂʅɣʪɫƒචۮʆʎ
˺ƪ˿˕ˣʊڌଜɺɹʊ˙ƪˑʱࡘ࠿ɸʪƓɼʍਜ਼ʮʩ
ʊƒࣣࡲʍєজʇѼƧʍഒউٗѢʍಐӇʍɾʠƒWorld

BankɫঙଜɸʪܙƔણςʍʺ˼ʴഒ຾7 ʱজ෢ഷॐʇ
ɶʅૻљɸʪƓHunterʨʍഒউ੆ࣛʍ˺ƪ˿˕ˣ 30̈
ʎƒWorldܙ Bankʍʺ˼ʴഒ຾ʊɩɰʪǄEurope and

Central AsiaǅʊਂஆɸʪƓ
෾ʎƒNotariʨʍഒউ܈Ɣણςற१ʊԪɸʪܙ [10]

ʆԈ঱Ҽ੝ˬƪˋʇਂԪɫɡʪʇɴʫʅɣʪ܈෾ʱ઺
ऐʊƒWorld Bankɫۂҟɸʪ˙ƪˑ8 ɪʨূଜɸʪƓ
ѼƧʍഒউʆΑɥܙƔણςற१ʊԪɸʪ܈෾ʱ೅ 1ʊ
ɸƓߪ

7https://datahelpdesk.worldbank.org/knowledgebase/
articles/906519-world-bank-country-and-lending-groups

8https://datatopics.worldbank.org/
universal-health-coverage/coronavirus
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3.4 জ෢ഷॐʍ຃ޚѓɩʧʒ 2ડѓ

ҺԈ঱Ҽ੝๞ॣݼ߀ʍׅࣳ߀ࠄʊԪɸʪ܈෾ʊʃɣ
ʅƒђ՝ʍ ຾ʍজ෢ഷॐʱ๑ίɸʪƓ࠱2

:อ෗߀ࠄ Ղࢀ௪ʍߢ୐ʆஆҮʍݼ߀ʱ߀ࠄɶʅɣʪ
ɪಇɪ (True/False)

:ѷ௪ॐؼ Ղࢀ௪ʍߢ୐ʆஆҮʍݼ߀ʱҟ޳ɶʅѕ௪
ѷɶʅɣʪɪؼ (४ॐડ)

ؼɪʨʍ޳ҟݼ߀Ѣɫɡʪʇɸʫʏƒɼʫʎۄʍݼ߀
ѷ௪ॐɫࢭʉɣɥʀʊ SRRʍડʍഷஞʇɶʅڇʫʪʇ
ɣɥєଜʍʡʇƒؼѷ௪ॐʎ 7௪ʇ 14௪ʍ ʱ᪸ࢊ2̈
ડʇɶʅ຃ޚѓɶƒ2ડѓɸʪƓʃʝʩƒ7௪Τђɪಇ
ɪƒ8௪Τࣣɪಇɪƒ14௪Τђɪಇɪƒ15௪Τࣣɪಇ
ɪʍ 4ʃʍজ෢ഷॐʊഒɰʨʫʪƓ
ॐડ˙ƪˑʆɡʪҺܙƔણςற१ʊԪɸʪ܈෾ʎƒɡ

ʪ᪸ડʆ˙ƪˑ܏ࡘʱ 2ഒӘɶɾ࣪܏ʍɼʫɽʫʍ˙ƪ
ˑ܏ࡘʍʺ̅˚˿˦ƪʍљࡥഥןɫࢬݍʇʉʪʇɬʍ᪸
ડʆ຃ޚѓɸʪƓʃʝʩƒɡʪ᪸ડʆ˙ƪˑ܏ࡘɫAʇ
Bʍ 2ʃʍ܏ࡘʊഒӘɴʫʪʇɬƒђ՝ʍ߲ʆࡰޟɸʪ
H ʍડɫࢬݍʇʉʪ᪸ડʆ຃ޚѓɸʪ (P1(A)ƒP0(A)

ʎɼʫɽʫ܏ࡘ Aʍ઺ʍ९ແƒೱແʍӘ܏ʱ೅ɸ)Ɠ

H(A) = −P1(A) logP1(A)− P0(A) logP0(A)

H(B) = −P1(B) logP1(B)− P0(B) logP0(B)

H =
|A|

|A|+ |B|
H(A) +

|B|

|A|+ |B|
H(B) (3)

຃ޚѓʎφ୩ɿɰۼࠄɸʪƓʃʝʩƒҺ܈෾ʱ 2ഒӘ
ɶƒ2ડѓɸʪƓ
ʽ˘ˆ˼ƪ˙ƪˑʆɡʪܙƔણςʍʺ˼ʴഒ຾ʎƒ

one-hot೅ڇʊഷԋɸʪɲʇʊʧʩ 2ડѓɸʪƓ

4 ഒউٗѢ

4.1 Wide Learning๑௬ອ˙ƪˑҩ๗

ओ՜Ԉ঱ࠖॐƒҺܙƔણςʍԈ঱Ҽ੝๞ॣ߀ࠄݼ߀
ׅࣳƒҺܙƔણςʍற१ʊԪɸʪ˙ƪˑʎƒ2020௻ 8

ٚ 6௪ʊࡘ࠿ɶɾƓҺܙƔણςʍ SRRʍડʣԈ঱Ҽ੝
๞ॣݼ߀ʊԪɸʪজ෢ഷॐʍડʱٔଜɸʪݣʍՂࢀ௪
ʎƒ2020௻ 1ٚ 1௪ɪʨ 7ٚ 11௪ʝʆʍԨʆ 4௪ɳ
ʇʊঙଜɶɾƓ˙ƪˑˇʶˌʎ 1,002ٛ Ɣણςॐʎܙ)
145)ƒɼʍɥʀ९ແʎ 336ٛ (९ແʍӘ܏ʎต 33.5%)

ʇʉʂɾƓܙƔણςʍʺ˼ʴഒ຾ʱ˺ƪ˿˕ˣƔ઺г
ʴˊʴʊڌଜɸʪʇƒ˙ƪˑˇʶˌʎ 306ٛƒɼʍɥ
ʀ९ແʎ 142ٛ (९ແʍӘ܏ʎต 46.4%) ʇʉʂɾƓ

4.2 Ԉ঱Ҽ੝๞ॣݼ߀અஶʍۄѢʊԪɸʪє
জʍӂ௳ʱ૾ɷɾKCݔ๑Ղࢀʍঙଜ

Wide Learningʎƒ௬ອ˙ƪˑ઺ʍɡʨʥʪজ෢ഷ
ॐʍৠʞ܏ʮɺʍ઺ɪʨƒԈ঱Ҽ੝ʱ๞ॣʆɬʪɪಇ
ɪʇֽɮԪໞɸʪʡʍʱࡥ๗ʉєজ (KC) ʇɶʅ໑֣
ɸʪƓචছʆʎƒਫ਼ 3.3ছʆງʅɾƒԈ঱Ҽ੝๞ॣ߀
ѢʊԪɸʪۄʍݼ 4ʃʍєজʍӂ௳ʱ૾ɶʅƒৠʞ܏
ʮɺʍ઺ɪʨ KCʇɶʅݔ๑ɸʪՂࢀʱঙଜɸʪƓ
චۮʆʎƒҺৠʞ܏ʮɺʇԈ঱Ҽ੝ʱ๞ॣʆɬʪɪ

ಇɪʍԨʍԪໞʍֽɴʱ೅ɸ޼ೀʇɶʅƒ९՜ѓਂک
࣮൙ສʇӂऊ୩ʱ๸๑ɶƒ˺ƪ˿˕ˣƔ઺гʴˊʴʆ
ɡʪɲʇʇҺݼ߀ʍؼѷ௪ॐʊԪɸʪজ෢ഷॐʍৠʞ
൙ສʱʡʇʊ࣮کʮɺʍ९՜ѓਂ܏ KCʇɶʅݔ๑ɸ
ʪɪʈɥɪʍՂࢀʱঙଜɸʪƓ९՜ѓਂ࣮ک൙ສʇɶ
ʅƒΤђʍ߲ʆޟكɴʫʪ೜ӂଜؤॐʱ๸๑ɸʪƓ

NMI(L|C) =
I(L;C)

H(L)
=

H(L)−H(L|C)

H(L)
(4)

Lʎ९ແƔೱແʱ೅ɸഷॐʱƒC ʎુ෾ɸʪৠʞ܏ʮ
ɺʊҮஆɸʪɪಇɪʱ೅ɸഷॐʆɡʩƒI(L;C)ʎਂک
࣮൙ສʱƒH(L)ʎʺ̅˚˿˦ƪʱ೅ɸƓ९՜ѓਂ࣮ک
൙ສʎƒુ෾ɸʪৠʞ܏ʮɺʊҮஆɸʪɪಇɪɫƒ९
ແƔೱແʍ׶ലʇʈʍପ୩Ԫໞɫɡʪɪʱ೅ɸƓφൣƒ
ӂऊ୩ʎƒુ෾ɸʪৠʞ܏ʮɺʊҮஆɸʪ˙ƪˑʍɥ
ʀƒഒ຾˻˫˽ɫৠʞ܏ʮɺʍ˻˫˽ʇφફɸʪ˙ƪ
ˑʍӘ܏ʱ೅ɸƓɸʉʮʀƒ˻˫˽ɫ۶ଜʍৠʞ܏ʮ
ɺ (Ԉ঱Ҽ੝ʱ๞ॣɸʪɲʇʱߪɸৠʞ܏ʮɺ) ʍ࣪܏
ʎ९ແʍӘ܏ʱ೅ɶƒ˻˫˽ɫಇଜʍৠʞ܏ʮɺ (Ԉ
঱Ҽ੝ʱ๞ॣɶʉɣɲʇʱߪɸৠʞ܏ʮɺ) ʍ࣪܏ʎ
ೱແʍӘ܏ʱ೅ɸƓ
ʺ˼ʴɫ˺ƪ˿˕ˣƔ઺гʴˊʴʆɡʪɲʇʇԈ঱

Ҽ੝๞ॣݼ߀ʍؼѷ௪ॐɫ 7௪Τௐʆɡʪɲʇʍৠʞ
൙ສʇӂऊ୩ʱ೅࣮کʮɺʍ९՜ѓਂ܏ 2ʊߪɸ (ӂ
ऊ୩ʍ໑ʍӛږௐʍॐડʎƒ९ແƒೱແʍ˙ƪˑॐʱ
೅ɸ)Ɠɲʫʨʎɸʘʅ˻˫˽ɫ۶ଜʍৠʞ܏ʮɺʆɡ
ʩƒӂऊ୩ʱٵʪʇƒߚۼִۂ઺߃ʍݼ߀ɫԈ঱Ҽ੝
๞ॣʇݍʡԪໞɫֽɮƒӌۣപ݅ƒϼז։߃ƒॣ҇ࡘ
ʝʆʎƒ˺ƪ˿˕ˣƔ઺гڌௐζஞॣܙƒڌॣࡰƒҤڌ
ʴˊʴʍܙƔણςʊԪɸʪɸʘʅʍ˙ƪˑʊতʠʪ९
ແʍӘ܏ (ต 46.4%) ʧʩ܊ɮƒԈ঱Ҽ੝๞ॣʇʍԪໞ
ɫٵʨʫʪƓҤڌॣࡰʡ๞ॣʇʍԪໞɫɡʪʇɣɥٗ
ѢʎƒHunterʨʍഒউٗѢ (ਫ਼ 3.3ছʍєজ 4) ʇʎε
ʉʪٗѢʆɡʪƓφൣƒ૾ڼՑԪപ݅ʍ९՜ѓਂ࣮ک
൙ສʎƒ਴ʍ 6ʃʍݼ߀ʇಐӇɶʅיઐʊକɮƒӂऊ
୩ʡ˺ƪ˿˕ˣƔ઺гʴˊʴʍܙƔણςʊԪɸʪɸʘ
ʅʍ˙ƪˑʊতʠʪ९ແʍӘ܏ʧʩକɣɲʇɪʨƒԈ
঱Ҽ੝๞ॣʇʍԪໞʎࠧɣʇीଜɴʫʪƓ
ɲʍٗѢʱகʝɧƒචۮʆʎƒ˺ƪ˿˕ˣƔ઺гʴˊ

ʴʍܙƔણςʆɡʪɲʇʇܙௐζஞॣڌʍؼѷ௪ॐɫ

経営課題にAIを!ビジネスインフォマティクス研究会 (第16回)
 JSAI Special Interest Group on Business Informatics (SIG-BI #16)



೅ 2: ˺ƪ˿˕ˣƔ઺гʴˊʴʍܙƔણςʇҺݼ߀ʍৠ
ʞ܏ʮɺʍ९՜ѓਂ࣮ک൙ສʇӂऊ୩

ৠʞ܏ʮɺ (˻˫˽: ۶ଜ) NMI ӂऊ୩
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ௪ॐ߃઺ߚۼִۂ ≤ 7
0.0255 0.720

(36, 14)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ϼז։߃௪ॐ ≤ 7
0.0163 0.594

(41, 28)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ӌۣപ݅௪ॐ ≤ 7
0.0149 0.633

(31, 18)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ௪ॐڌॣ҇ࡘ ≤ 7
0.0127 0.586

(34, 24)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ Ҥڌॣࡰ௪ॐ ≤ 7
0.0121 0.574

(35, 26)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ௪ॐڌௐζஞॣܙ ≤ 7
0.0077 0.537

(29, 25)
˺ƪ˿˕ˣƔ઺гʴˊʴ

∧ ՑԪപ݅௪ॐ૾ڼ ≤ 7
0.0003 0.391

(9, 14)

7௪Τђʆɡʪɲʇʍৠʞ܏ʮɺʍ९՜ѓਂ࣮ک൙ສ
(0.0077) ʱƒKCʇɶʅݔ๑ɸʪɪʈɥɪʍՂࢀʇɶ
ʅঙଜɸʪƓʝɾƒজ෢ഷॐʍৠʞ܏ʮɺʎݍ੝ 4ʃ
ʝʆ (ɾɿɶƒܙƔણςʍʺ˼ʴഒ຾ʊԪɸʪഷॐʱ԰
ʝʉɣ࣪܏ʎݍ੝ 3ʃʝʆ)ʇɸʪƓɼʍٗѢƒ49,274

ٛʍৠʞ܏ʮɺ (˻˫˽ɫ۶ଜʍৠʞ܏ʮɺʎ 19,268

ٛƒಇଜʍৠʞ܏ʮɺʎ 30,006ٛ) ɫ KCʇɶʅݔ๑
ɴʫɾƓɲʫʎƒɸʘʅʍৠʞ܏ʮɺ (311,613ٛ) ʍ
ɥʀƒ९՜ѓਂ࣮ک൙ສʍࣣΦต 15.8%ʊɡɾʪƓ

4.3 ߀Ɣણςற१ʱ۵ຖɶɾԈ঱Ҽ੝๞ॣܙ
ٵѢʊԪɸʪєজʍౙۄʍݼ

ਫ਼ 4.2ছʆݔ๑ɴʫɾܙƔણςʍற१ʊԪɸʪজ෢ഷ
ॐʇԈ঱Ҽ੝๞ॣݼ߀ʊԪɸʪজ෢ഷॐʍৠʞ܏ʮɺ
ɪʨʉʪ KCʍ઺ɪʨƒי୩೗ܪຆʇݼ߀ʍৠʞ܏ʮ
ɺɪʨʉʪʡʍʍແʱ೅ 3ʊߪɸƓφ౶ʊƒ೗ܪৰʍ
ऩƧʍॲӜԖֻʎ·ɮƒԈ঱฽ඍʍୀଞɫ௟ɶɣɾʠƒ
ƔણςʆʎԈ঱Ҽ੝ʱ๞ܙɫਵɣۇৰʍऩܪ୩ʍ೗י
ॣɸʪɲʇɫ௟ɶɣɲʇɫ฽৳ɴʫʪƓɶɪɶƒ೅ 3

ʍʇɩʩƒי୩೗ܪຆɫ 1.25%ʱ૨ɧʪܙƔણςʊɩ
ɣʅƒ1000ऩɡɾʩೊࢰॐɫ 1.60Τђʍ࣪܏ʣҤܙऩ
ທࠖۼॐɫ 5,265,000ऩΤђʍ࣪܏ƒɲʫʨʍற१ʇ
ʮɺɪʨʉʪ܏ʍৠʞڌॣ҇ࡘ KCʎԈ঱Ҽ੝ʍ๞ॣ
ʱಇଜɸʪʡʍʆɡʪφൣƒˇˡ˻Τ௜ʴ˧˼ʽʆڼ
૾ՑԪപ݅ʱ߀ࠄɶʅɣʉɣ࣪܏ʣƒഥ࠹ן෡ɫ 78.7

ʮ܏ʍৠʞ߃઺ߚۼִۂʎƒɲʫʨʇ܏ɣ࣪܊ʧʩݖ
ɺɪʨʉʪ KCɫԈ঱Ҽ੝ʍ๞ॣʱ۶ଜɸʪʡʍʆɡ
ʩƒߚۼִۂ઺߃ʍݼ߀ʇԈ঱Ҽ੝ʍ๞ॣʍԨʊԪໞ
ɫٵʨʫʪƓ
ѼƧʍഒউʍ੆ࣛʇɶʅɣʪݼ߀ʍ઺ʆƒ௪චɫࠄ

ࠄʎݼ߀ɶɾʡʍʎӌۣപ݅ʍʞʆɡʩƒɼʍ਴ʍ߀
ƒɼ܏ɶɾ࣪߀ࠄʱݼ߀ɶʅɣʉɣƓ௪චʆɲʫʨʍ߀
ʍۄѢʎՎ੊ʆɬʪɿʬɥɪƓʝɾƒ௪චʆ߀ࠄɶɾ

೅ 3: ʮɺɪʨʉʪ܏ʍৠʞݼ߀ຆʇܪ୩೗י KC

KC (˻˫˽: ۶ଜ) NMI ӂऊ୩
ຆܪ୩೗י > 1.25

∧ ˇˡ˻Τ௜ʴ˧˼ʽ
∧ ʉɶ߀ࠄՑԪപ݅૾ڼ
∧ ௪ॐ߃઺ߚۼִۂ ≤ 7

0.0086 1.000
(5, 0)

ຆܪ୩೗י > 1.25
∧ ഥ࠹ן෡ > 78.8
∧ ௪ॐ߃઺ߚۼִۂ ≤ 7

0.0086 1.000
(5, 0)

KC (˻˫˽: ಇଜ) NMI ӂऊ୩
ຆܪ୩೗י > 1.25

∧ ೊࢰॐ ≤ 1.60
∧ ௪ॐڌॣ҇ࡘ ≤ 7

0.0110 1.000
(0, 17)

ຆܪ୩೗י > 1.25
∧ Ҥܙऩທࠖۼॐ ≤ 5265000
∧ ௪ॐڌॣ҇ࡘ ≤ 7

0.0100 1.000
(0, 16)

ӌۣപ݅ʍݼ߀ʎƒۄѢɫՎ੊ʆɬʪʡʍɿʂɾɿʬ
ɥɪƓɼʫʱӂ௳ɸʪɾʠƒҺݼ߀ʇ௪චʍற१ʍৠ
ʞ܏ʮɺɪʨʉʪ KCʱ૦݀ɶɾƓݼ߀ɳʇʊƒɼʍ
ѷ௪ॐɫؼʍݼ߀ 7௪Τௐʆɡʪɲʇʇ௪චʍற१ʍ
ৠʞ܏ʮɺɪʨʉʪ KCʍॐʱ೅ 4ʊߪɸƓɣɹʫʍ
ʊʃɣʅʡ۶ଜʱ೅ɸݼ߀ KCɫਮݥɸʪφൣƒಇଜ
ʱ೅ɸ KCʎڌॣ҇ࡘʇ௪චʍற१ʍৠʞ܏ʮɺɪʨ
ʉʪʡʍɫ 2ٛɡʪʍʞʆɡʂɾƓ೅ 5ʊƒҺݼ߀ʇ
௪චʍற१ʍৠʞ܏ʮɺɪʨʉʪ KCʍɥʀƒ९՜ѓ
ՑԪപ݅ΤҤʍ૾ڼɸƓߪ੝ʍʡʍʱݍ൙ສɫ࣮کਂ
ʮɺɪʨʉʪKCʍ઺ʊʎƒ܏ʇ௪චʍற१ʍৠʞݼ߀
९՜ѓਂ࣮ک൙ສʇӂऊ୩ʍຜൣɫ܊ɣƒɸʉʮʀԈ
঱Ҽ੝๞ॣʍ२ಇʇʍԪໞʍֽɣ KCɫਮݥɶƒ௪ච
ʆʎɲʫʨʍݼ߀ʍ߀ࠄʊʧʪԈ঱Ҽ੝๞ॣʍۄѢɫ
ՑԪപ݅ʇ௪චʍற१૾ڼʪњఉ१ɫɡʪƓφൣƒࡰ
ʍৠʞ܏ʮɺɪʨʉʪ KCʎࢭʉɣࣣʊƒ९՜ѓਂک
࣮൙ສʎࢬɴɮƒ਴ʍݼ߀ʇಐӇɶʅ௪චʆʍԈ঱Ҽ
੝๞ॣʇʍԪໞɫɡʪɲʇʱߪɸ֢ܲɫࢭʉɣɲʇɫ
ഒɪʪƓ

೅ 4: ʮɺɪʨʉʪKCʍॐ܏ʇ௪චʍற१ʍৠʞݼ߀
ݼ߀ ۶ଜ ಇଜ
௪ॐ߃઺ߚۼִۂ ≤ 7 458 0
ϼז։߃௪ॐ ≤ 7 342 0
ӌۣപ݅௪ॐ ≤ 7 306 0
௪ॐڌॣ҇ࡘ ≤ 7 309 2
Ҥڌॣࡰ௪ॐ ≤ 7 355 0
௪ॐڌௐζஞॣܙ ≤ 7 281 0
ՑԪപ݅௪ॐ૾ڼ ≤ 7 37 0

5 ʟɸʒ

චۮʆʎƒೡࢊٰ֖૾޲ʍҟౙիࡱǄWide Learningǅ
ʱ๸๑ɶƒҺܙƔણςʍ COVID-19Ԉ঱Ҽ੝๞ॣݼ߀
ʍׅࣳ߀ࠄʇҺܙƔણςʍற१ʍৠʞ܏ʮɺʇԈ঱Ҽ

経営課題にAIを!ビジネスインフォマティクス研究会 (第16回)
 JSAI Special Interest Group on Business Informatics (SIG-BI #16)



೅ 5: ʮɺɪʨʉʪKCʍແ܏ʇ௪චʍற१ʍৠʞݼ߀

KC (˻˫˽: ۶ଜ) NMI ӂऊ୩
ಐۇ໎ࠖऩ܊ > 8.48

∧ Ҥܙऩທࠖۼॐ > 5265000
∧ ௪ॐ߃઺ߚۼִۂ ≤ 7

0.0560 0.898
(44, 5)

ഥ࠹ן෡ > 78.8
∧ ϼז։߃௪ॐ ≤ 7

0.0343 0.78
(39, 11)

ೊࢰॐ > 1.60
∧ ഥ࠹ן෡ > 78.8
∧ ӌۣപ݅௪ॐ ≤ 7

0.0283 0.795
(31, 8)

ಐۇ໎ࠖऩ܊ > 8.48
∧ GDP/ऩ > 19071
∧ ௪ॐڌॣ҇ࡘ ≤ 7

0.0327 0.810
(34, 8)

ऩۇ෋୩ > 66.9
∧ ђु࢈๽೩֊ຆ > 64.4
∧ Ҥڌॣࡰ௪ॐ ≤ 7

0.0298 0.755
(37, 12)

պФࠖऩۇಐ > 14.1
∧ GDP/ऩ > 19071
∧ ௪ॐڌௐζஞॣܙ ≤ 7

0.0309 0.833
(30, 6)

୼ʴˊʴƔਸ਼ഥ๎
∧ ՑԪപ݅௪ॐ૾ڼ ≤ 7

0.0086 1.000
(5, 0)

KC (˻˫˽: ಇଜ) NMI ӂऊ୩
୤޸೼ऩۇಐ > 45.0

∧ ௪ॐڌௐζஞॣܙ > 14
∧ ௪ॐڌॣ҇ࡘ ≤ 7

0.0084 1.000
(0, 13)

੝ʍ๞ॣʇʍԪໞʱࡰ٫ɶƒ࡞๨ʍԈ঱Ҽ੝๞ॣݼ߀
ʍۄѢഒউʍٰ֖ʆமʨʫɾઢٵʇಐӇɸʪʇʇʡʊƒ
ҺܙƔણςʍற१ʱ۵ຖɶɾԈ঱Ҽ੝๞ॣݼ߀ʍۄѢ
ʊԪɸʪओɾʉєজʱଥߪɶɾƓ
અஶݼ߀Ɣણςற१ʱ۵ຖɶʉɣƒԈ঱Ҽ੝๞ॣܙ

ʆʍۄѢʊʃɣʅʎƒߚۼִۂ઺߃ʍݼ߀ʍ߀ࠄʎԈ
঱Ҽ੝๞ॣʇʍԪໞɫֽɮƒϼז։߃ƒӌۣപ݅ƒࡘ
ʡԪໞ߀ࠄʍݼ߀ʍڌௐζஞॣܙƒڌॣࡰƒҤڌॣ҇
ɫٵʨʫɾφൣƒ૾ڼՑԪപ݅ʍݼ߀ʍ߀ࠄʊʃɣʅ
ʎԪໞɫٵʨʫʉɪʂɾƓܙƔણςற१ʱ۵ຖɶɾ߀
Ɣણςʆʡƒܙɣ܊ຆɫܪ୩೗יѢʍഒউʆʎƒۄʍݼ
ˇˡ˻Τ௜ʴ˧˼ʽʍܙƔણςʣഥ࠹ן෡ʍ܊ɣܙƔણ
ςʍ࣪܏ƒɲʫʨʇߚۼִۂ઺߃ʍৠʞ܏ʮɺɪʨʉ
ʪ KCʇԈ঱Ҽ੝๞ॣʍ२ಇʊԪໞɫٵʨʫɾƓɴʨ
ʊƒҺݼ߀ʇ௪චʍற१ʇʍৠʞ܏ʮɺɪʨʉʪ KC

ʱ૦݀ɸʪʇƒ௪චʆʎɸʘʅʍݼ߀ʊʃɣʅԈ঱Ҽ
੝๞ॣʍۄѢɫࡰʪњఉ१ɫɡʪɫƒ૾ڼՑԪപ݅ʎ
਴ʍݼ߀ʊಐʘʅԈ঱Ҽ੝๞ॣʍۄѢɫɡʪɲʇʱߪ
ɸ֢ܲɫࢭʉɣɲʇɫഒɪʂɾƓ
ѼƧʍഒউʎࢉݍʍԈ঱Ҽ੝ߢՎʱ੆ࣛʊۼʂʅɣ

ʪɫƒɲʍഒউʆமʨʫɾєজɫԈ঱Ҽ੝ʍਫ਼ 2ఔƒਫ਼
3ఔʆʡ२ງɸʪɪƒഒউɸʪ಴๗ɫɡʪƓʝɾƒܩ
҉ʍഒউʆʎƒҺݼ߀ʍځɶɴʍഷѓʣࡊݼ߀ນʍϾ
ʱ۵ຖɶɾഒউʍ٫ஒ׏ʱ۵ຖɶʅɣʉɣƓɲʍϾ׏
ʎƒگܩʍѳ੠ʆɡʪƓ
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