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This paper aims to explore an effective way to visualize data for non-experts in statistics, reporting analyzed problems and 

tested solutions in a case where we visualized a correlation between marketing metrics and found out that two sets of bars  

like the table lens is easier to understand than a popular scatter graph to unseasoned eyes. This case suggests a scatter graph 

requires high-level ability to see two variables at once and grasp their correlation as well as to look at scattered data points as 

a group and interpret its meaning. 

1.  

ऴإӧᙻ҄ỉᄂᆮỊἂἻἧỉἥἊἷỴἽᙲእửᚐௌẲẺ

[Cleveland 1984]ễỄ 1980 ỆỊᘍỪủềấụ,ʻởЎௌኽˊ࠰

ௐửӧᙻ҄ẴỦᢘЏễἂἻἧỉᢠ৸[Mackinlay 1986]ờᩊẲẪ

ễẟ.ẲẦẲ,ٶẪỉἥἊ἟ἋἣὊἏὅỊወᚘݦᧉܼỂỊễẟẺỜ,

˖ಅܱѦྵئỆấẬỦἂἻἧử̅ẾẺἅἱἷἝἃὊἉἹὅỉ᩿ئ

ỂỊ,ወᚘݦᧉܼểẾềỊܭჽểờᚕảỦἂἻἧầ,ɟᑍႎỆỊễ

ẳỚầễẪऴإˡᢋỉ৖െểẲềɧҗЎỂẝỦểẟạᛢ᫆ầẝ

Ủ. 

ஜᆜỊ,ἥἊ἟ἋܱѦỆấẟềወᚘ᩼ݦᧉܼỆểẾềờᛐჷẲ

ởẴẟӧᙻ҄ỉ૾ඥử੕ᆮẴỦẮểửႸႎểẲ,ऴإỉӧᙻ҄

Ệ᧙ẴỦᛢ᫆ửЎௌ,Ẹỉᚐൿ̊ửإԓẴỦ.ʙ̊ểẲềỊἰὊ

ἃἘỵὅἂὉἳἚἼἁἋ᧓ỉႻ᧙᧙̞ửӧᙻ҄ẴỦểẟạờỉửᢠ

৸ẲẺ.ẮủỊႻ᧙᧙̞ỉӧᙻ҄ỆỊ૝׋ࠋửဇẟỦẮểầܭ

ჽểᎋảềẟẺểẮỨ,ٶẪỉἥἊ἟ἋỉྵئỆấẟề૝׋ࠋỆợ

Ủӧᙻ҄ầјௐႎểỊᚕảễẟểẟạኺ᬴ửẲềẨẺẮểầẨẾ

ẦẬỂẝỦ. 

1.1  

ऴإӧᙻ҄ỊЎௌửႸႎểẴỦờỉίЎௌᎍᐯ៲ỉẺỜỉ

ӧᙻ҄ὸểἅἱἷἝἃὊἉἹὅửႸႎểẴỦờỉί˂ᎍỆЎௌኽௐ

ửˡᢋẴỦẺỜỉӧᙻ҄ὸỆЎẦủ,ẸủẹủỆᢘẲẺ৖ඥử

ᢠ৸ẲễẬủịễỤễẟ[Steele 2011].ộẺऴإӧᙻ҄Ị᩺ႎ

ễᘙྵẻẬỂễẪỶὅἑἻἁἉἹὅểỉኵỚӳỪẶểẲềਵảỦẮ

ểầЈஹỦ[Yi 2007].ЎௌỉẺỜỉӧᙻ҄ỆếẟềỊ[Rao 

1994]ễỄầ੩కẰủềẟỦ.ɟ૾ἅἱἷἝἃὊἉἹὅỉẺỜỉऴ

,ễẪݲᝋểẲẺᄂᆮỊݣӧᙻ҄Ệấẟề,ỶὅἑἻἁἉἹὅửإ

̊ảị[Segel 2010]Ịଏ܍ỉ৖ඥửЎ᫏ẲềẟỦầ,ἅἱἷἝἃ

ὊἉἹὅỉẺỜỉợụᑣẟỶὅἑἻἁἉἹὅỊẮủẦỤỉᄂᆮ᪸؏

ỂẝỦ. 

1.2  

ஜᆜỂỊӧᙻ҄ửᘍẾẺЎௌᎍầᇹɤᎍỆˡảỦểẟạཞ

ඞỂ,ӧᙻ҄ẲẺἂἻἧửᛠᎍᐯ៲ầ˺঺ẲẺẮểầễẟểẟạ

ॖԛỂወᚘ᩼ݦᧉܼểẟạᚕᓶử̅ạ.ễấ,Ўௌỉ᩼ݦᧉܼỉ

ẺỜỉऴإӧᙻ҄ửểụẝậẺᄂᆮỊ[Kwon 2011]ễỄỪẵẦ

ỆᙸỤủỦầ,ЎௌᎍểᛠᎍỂἂἻἧ˺঺ኺ᬴ầီễỦểẟạЭ

੩ỂᛐჷјௐửᄂᆮẲẺờỉỊᙸếẬỤủễẦẾẺ.  

2.  

2.1  

ஜʙ̊ỊᙐૠỉࡃᑄửἓỹὊὅޒ᧏ẴỦỴἣἾἽ˖ಅỆấ

ẟề, ࡃᑄ൑ỉ˟ՃૠЭ࠰ൔể٥ɥЭ࠰ൔỆ᧙ẴỦЎௌኽௐ

ỉӧᙻ҄ửܱ଀ẲẺờỉỂẝỦ.ẮủỊࡇ࠰஛ỉμᅈ˟ᜭỆề

٥ɥ,ԓẴỦЎௌ᝻૰ỉɟᢿểẲề˺঺Ằủ,ẮỉЎௌኽௐỊإ

᣿᫇ể˟ՃૠỊദỉႻ᧙ầẝỦẮểửᅆẴờỉỂẝẾẺ. 

ஜʙ̊Ệấẟề, ᛠᎍỊ,ࡃᑄỉࡃᧈởἋἑἕἧễỄỉἍὊἽ

Ἃਃ࢘ᎍởἰὊἃἘỵὅἂਃ࢘ᎍễỄỂẝụ,ᘙᚘምἏἧἚễỄ

ỉଐࠝႎМဇᎍờɟᢿỂẝỦ.ộẺ,ӧᙻ҄ỉЭỉἙὊἑЎௌờ

঻ẉỆợỦờỉỂ,ᛠᎍểỊီễỦẮểử˄ᚡẲềấẪ. 

2.2 2  

ЎௌኽௐẦỤ 2 ᆔ᫏ỉӧᙻ҄ửᘍẟ,3 ӸỉᛠᎍỆᙸൔỔề

ờỤẾẺ.ẮẮỂỊẸủẹủỉӧᙻ҄ỉ৖ඥửᛟଢẴỦểểờỆ,

ᛠᎍỉᚇݑϋܾể,ᛠᎍồỉỶὅἑἥἷὊửΨỆӧᙻ҄৖ඥử

ൔ᠋ẴỦ.  

(1)  

இИỉ׋ỊᘙᚘምἏἧἚỆợụ੨ဒẲẺ૝׋ࠋỂ,X ᠆Ệ˟Ճ

ૠỉЭ࠰ൔ,Y ᠆Ệ٥ɥỉЭ࠰ൔửểẾẺ.ׅ࠙Ⴚዴểൿ̞ܭૠ

R2 ờᘙᚘምἏἧἚỆợỦЈщỂẝỦ.৖˺ಅỂɟᢿỉࡃᑄӸ,Ἑ

Ὂἑỉ૝ỤịụồỉዡੑẬ,Э࠰ൔ 1.00 ỉˮፗửࢍᛦẴỦᙀя

ዴểჵҮử୿ẨλủẺ.ࡽဇỆẝẺụࡃᑄӸử˜ẶỦẺỜỉь

 .ửᘍẾềẟỦ߻

ᛠᎍỉӒࣖểẲềỊ,μ˳ỉͼӼợụờͼӼẦỤٳủẺࡃᑄỉ

ầൢỆễụᢌԧज़ầẝỦểẟạờỉỂẝụ,ἯἊἘỵἨỆᚸ̖נ܍
ᡲዂέᾉἉἜἊὊἰὊἃἘỵὅἂఇࡸ˟ᅈ ἉἋἘἲ᧏ႆᢿ 

 ᄂᆮ᧏ႆ G ᙱރ ፯ᒍ<nishio.yoshihide@synergy101.jp> 

2F4-OS-04-6 



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013 

- 2 - 

ẴỦἅἳὅἚỊࢽỤủễẦẾẺ.ễấ,2 ᪮Ⴘ᧓ỉႻ᧙ࣱểμ˳ỉ

ͼӼửᙸẶỦẺỜỆьảẺׅ࠙ႺዴởዡੑẬỉјௐỊᄩᛐỂ

ẨễẦẾẺ. 

(2) 2  

ẮẼỤỉ׋Ịɥɦ 2 ếỉἂἻἧẦỤễỦ.ɥỉἂἻἧỊࡃᑄК

ỉ˟ՃૠỉЭ࠰ൔử׶ႺొἂἻἧỂᘙỪẲẺờỉỂ,߼ẦỤᨀ

᪯ỆࡃᑄửἏὊἚẲềẝỦ.42 ᑄửɥˮẦỤࡃ 4 ሁЎẴỦἍἂἳ

ὅἚỆЎ᫏ẲొἂἻἧửᑥЎẬẲẺ.ẸỉɦỆỊࡃᑄἍἂἳὅἚ൑

Ệ٥ɥỉفьྙộẺỊถྙݲỉ͌ר࠯ử׶ႺొἂἻἧỂᅆẲ

Ẻ.μ˳ểẲềỊ˟Ճفьྙɥˮ 10 ר࠯ൔầ࠰ᑄỉ٥ɥЭࡃ

8%ɥଞẲ,˟Ճفьྙɦˮ ר࠯ൔầ࠰ᑄỉ٥ɥЭࡃ12 6%ถ

ᑄӸࡃဇỆẝẺẾềࡽ,ểӷಮ׋ࠋẲẺẮểửᘙỪẲềẟỦ.૝ݲ

ử˜ẶỦь߻ửᘍẾềẟỦ. 

ᛠᎍỉᚸ̖Ị,3 ӸểờỆ૝׋ࠋợụẮẼỤỉ૾ầᙸởẴẪ,Ў

ẦụởẴẟểẟạờỉỂẝẾẺ.ܱᨥỆẮẼỤỉ׋Ị 2 ᪮Ⴘ᧓ỉ

Ⴛ᧙ửˡᢋẴỦẮểỆ঺ыẲẺ.ộẺ,˟ՃૠầЭ࠰ൔ 20%ˌɥ

᪪ầᙸỤủễẟ,ểẟạЎௌႎễἅࢨьồỉفьẲễẟể٥ɥف

ἳὅἚầࢽỤủẺ. 

3.  

3.1  

૝׋ࠋỆݣẲềỊẐ2 ᠆ỂᙸỦỉỂฆʏẴỦẑểẟạॖᙸầẝ

ẾẺ.ộẺ,ᚇݑẦỤỊᛠᎍầἂἻἧɶỉࡃᑄửᘙẴໜửᡙẾề

ẟỦẮểầЎẦẾẺ.ếộụᛠᎍỉẐฆʏẑỊໜỉࡈ೅ử X ᠆ể Y

᠆ẦỤᛠỚӕỨạểẴỦᙻዴᆆѣẦỤஹẺểਖ਼ยẰủỦ.ẮẮỂ,

ᛟଢͨỉॖ׋ỆӒẲ,̾ẉỉໜầදႸẰủềẲộạểẟạẮểầ

բ᫆ỂẝỦ.঻ẉỊẮỉҾ׆Ị૝׋ࠋầൔ᠋ႎᩊẲẟӧᙻ҄Ể

ẝỦẺỜểᎋảẺ. 

૝׋ࠋầᩊẲẟểẟạỉỊỄạẟạẮểỂẝỨạẦ.ɟếỊ૝ࠋ

ầ׋ 2 ᅆẲềấụ,Ẹỉ᧙̞ửᛠỚӕỦ׋ૠỉͼӼửӷ଺Ệ٭

ểẟạẮểầ,̊ảị 1 ᧙̞ửᛠỚӕỦợụờᩊẲẟểݱٻૠỉ٭

ẟạẮểỂẝỦ. ộẺ,ᙐૠỉࡃᑄửᨼӳểẲềᛐᜤẲ,ᨼӳểẲề

ỉཎࣉửᛠỚӕỦểẟạẮểỊ,̾ẉỉࡃᑄỉཎࣉửᛠỚӕỦẮ

ểợụờᩊẲẟểਖ਼ยẰủỦ.  

3.2  

૝׋ࠋỆݣൔẴỦ 2 ếႸỉӧᙻ҄Ị,έỆᡓỔẺ,૝׋ࠋỉ

ᩊẲẰỆếẟềỉˎᛟ,ẴễỪẼ(1)2 ૠỉͼӼửӷ଺Ệᙸề٭

᧙̞ửᛠỚӕỦᩊẲẰ,ấợỎ(2)ἙὊἑỉᨼӳửᛐᜤẲ,Ẹỉཎ

ửᛠỚӕỦᩊẲẰ,ỉࣉ 2 ếửׅᢤẴỦờỉểễẾềẟỦ.ẮủẦ

ỤẸỉᎋả૾ửᛟଢẴỦ. 

(1) 2  

ӷ଺ỆᙸẶỦỉỂỊễẪ,᪯ဪỆˡᢋẴỦẮểỂᛐჷử̟ᡶ

ỂẨỦ.ếộụ,ộẵࡃᑄử˟ՃૠỉЭ࠰ൔᨀ᪯ỂἏὊἚẲẺ׋,

ഏỆӷẳɳỎỉࡃᑄỆݣẲề٥ɥỉЭ࠰ൔửᅆẴ׋ểẟạ 2

௏ỆЎᚐẲềɳỔỦểẟạ૾ඥửểẾẺ .ẮủỊ the table 

lens([Rao et al. 1994])ầ٭ૠ᧓ỉႻ᧙ử׋ᅆẴỦ૾ඥể᫏˩

ẴỦ. 

(2) ,  

࢘И(1)ỉ૾ඥỂࡃᑄ൑ỉ٥ɥЭ࠰ൔửẸỉộộ׋ᅆẲẺể

ẮỨ,٥ɥЭ࠰ൔỉẼỤịụầٻẨẪ,μ˳ỉͼӼửˡᢋẴỦỆỊ

ộẻɧҗЎẻểᎋảẺ.ɟ૾,ЎௌኽௐẦỤݰẨЈẰủẺᅆՐỊ

Ẑ˟ՃầẺẪẰỮفьẲẺࡃᑄỊ٥ɥờفьẲềẟỦẑểẟạờỉ

ỂẝẾẺỉỂ,˟ՃૠЭ࠰ൔầ᭗ẟࡃᑄ፭ể˯ẟࡃᑄ፭ỉ٥ɥ

Э࠰ൔửݣൔẰẶỦẮểầЈஹủịҗЎỂẝỦểЙૺẲ,׋Ệấ

ẟềࡃᑄ፭ửғКẴỦẮểỆẲẺ. 

ếộụ˟ՃૠЭ࠰ൔỂἏὊἚẲẺࡃᑄửɥˮẦỤ 4 ếỉἍἂ

ἳὅἚỆộểỜ,ӲἍἂἳὅἚỆấẬỦ٥ɥЭ࠰ൔỉ͌ר࠯ửˊᘙ

͌ểẲẺӧᙻ҄ửᘍẾẺ.4 ếỆЎлẲẺẮểỉૠܖႎ,ᛐჷᅹܖ

ႎễఌਗỊ໯ẟầ,Ўлૠầૠ̾ˌϋỆӓộỦẮểể,˟Ճૠỉ

ἀἵἕἩầဃẳỦሖ৑ỂЎлẴỦểẟạẮểửॖᜤẲẺኽௐỂẝ

Ủ. 

3.3  

঻ẉỊ૝׋ࠋỉஊဇࣱửμ᩿ႎỆԁܭẴỦờỉỂỊễẪ,ʻ

ׅỉʙ̊ửɟᑍ҄ẴỦẮểỆờ॰᣻ỂẝỦầ,૝׋ࠋỉᩊẲẰỆ

 .ẰủỦܭỆỊˌɦỉӒᛯầेݑẴỦᎋݣ

(1)  

இИỉ૝׋ࠋỉЭỆ,ᘙᚘምἏἧἚỆợỦ੨ဒẸỉộộỉ׋ờ

ᙸẶẺầ,ɲᎍỆݣẴỦᛠᎍỉӒࣖỉᢌẟỊٻẨẪ٭ỪỤễẦ

ẾẺ.ӧᙻ҄૾ඥỆợỦբ᫆ỉӧᏡࣱỊݱẰẟểᎋảềẟỦ. 

(2) 

. 

ˎỆẸạẻểẲềờ,ẝỦἙὊἑỆấẟề૝׋ࠋợụྸᚐẰủở

Ẵẟӧᙻ҄ầנ܍ẴỦểɼࢌẴỦẮểỊӧᏡỂẝỦ. 

(3) 

 

ẮỉӧᏡࣱỊԁܭЈஹễẟ.ᛦ௹ẲẺᨂụỂỊ૝׋ࠋẦỤႻ

᧙᧙̞ửᛠỚӕủỦႻ᧙ỉࢍẰỆếẟềἙὊἑỊࢽỤủễẦẾ

Ẻ.ʻࢸờʙ̊ửӓᨼẴỦẦ,᬴ܱỆợẾềᄩᛐẴỔẨỂẝỦ. 

3.4  

ɥᡓẲẺợạỆஜʙ̊ỂᎋݑẲẺˎᛟỉᄩẦỤẲẰỊ୼ễỦ

ᄂᆮửᙲẴỦầ,ẸỉɥỂʻׅỉ৖ඥỊ˂ỉ᩿ئỂờМဇӧᏡ

ễ൮ဇࣱửờẾềẟỦểᎋảềẟỦ.ẸỉẺỜỆỊ,ʙ̊Ệấẟề

ᑄἍἂἳὅἚửࡃ 4 ếểẲẺЙૺửϐྵӧᏡỆẴỦẮểầ࣏ᙲỂ

ẝỦ.Ắủử˴ỤẦỉἴἙἽỆợẾềᐯѣ҄ẴỦẦ,Ўௌᎍầဒ

᩿દ˺ỂἍἂἳὅἚૠửᛦራЈஹỦợạễˁኵỚử౨᚛ẲẺẟ. 
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