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Что такое выбросы?

15

AMC Concord
AMC Pacer

AMC Spirit

Buick Century

Buick Electra

Buick LeSabre

Buick  Opel

Buick Regal

Buick Riviera

Buick Skylark

Cad. Deville

Cad. Eldorado

Cad. Seville

Chev. Chevette

Chev. Impala

Chev. Malibu
Chev. Monte Carlo

Chev. MonzaChev. Nova Dodge ColtDodge Diplomat

Dodge Magnum
Dodge St. Regis

Ford FiestaFord Mustang

Linc. Continental

Linc. Mark VLinc. Versailles

Merc. Bobcat

Merc. Cougar

Merc. Marquis

Merc. Monarch

Merc. XR-7

Merc. Zephyr

Olds 98

Olds Cutl Supr
Olds CutlassOlds Delta 88
Olds Omega Olds Starfire

Olds Toronado

Plym. Arrow Plym. ChampPlym. Horizon

Plym. Sapporo

Plym. Volare

Pont. Catalina

Pont. FirebirdPont. Grand Prix
Pont. Le Mans
Pont. Phoenix Pont. Sunbird

Audi 5000

Audi Fox

BMW 320i

Datsun 200

Datsun 210
Datsun 510

Datsun 810

Fiat Strada

Honda Accord

Honda Civic
Mazda GLC

Peugeot 604

Renault Le Car Subaru

Toyota Celica

Toyota Corolla

Toyota Corona

VW Dasher

VW Diesel
VW Rabbit

VW Scirocco

Volvo 260

0
5
,0
0
0

1
0
,0
0
0

1
5
,0
0
0

10 20 30 40
Mileage (mpg)

Price Fitted values

Vertical outlier

Bad leverage 

outlier



Leverage V Residuals
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Выявление вертикальных выбросов
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Стьюдентизированные остатки

Rule of thumb: если e*>2, то это выброс



Выявление вертикальных выбросов
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Сравнение результатов с выбросами и без выбросов
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Выявление bad leverage points
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Выявление bad leverage points
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Rule of thumb для выявления
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Выявление bad leverage points
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Cравнение результатов с и без bad leverage points

15

____ccccoooonnnnssss 5555555511115555....55558888 5555222244441111....999944441111 1111....00005555 0000....222299996666 ----4444999944441111....888800007777 11115555999977772222....99997777
ffffoooorrrreeeeiiiiggggnnnn 3333555555550000....111199994444 666655555555....4444555566664444 5555....44442222 0000....000000000000 2222222244442222....555599994444 4444888855557777....777799993333
lllleeeennnnggggtttthhhh ----99992222....44448888000011118888 33333333....5555999911112222 ----2222....77775555 0000....000000008888 ----111155559999....4444999922228888 ----22225555....44446666777755558888
wwwweeeeiiiigggghhhhtttt 5555....777711116666111188881111 1111....000011116666000099995555 5555....66663333 0000....000000000000 3333....666688889999111122227777 7777....777744443333222233335555

mmmmppppgggg ----11113333....44440000777711119999 77772222....11110000777766661111 ----0000....11119999 0000....888855553333 ----111155557777....2222555577779999 111133330000....4444444433336666

pppprrrriiiicccceeee CCCCooooeeeeffff.... SSSSttttdddd.... EEEErrrrrrrr.... tttt PPPP>>>>||||tttt|||| [[[[99995555%%%% CCCCoooonnnnffff.... IIIInnnntttteeeerrrrvvvvaaaallll]]]]

TTTToooottttaaaallll 666633335555000066665555333399996666 77773333 8888666699999999555522225555....99997777 RRRRooooooootttt MMMMSSSSEEEE ==== 2222000033337777....2222
AAAAddddjjjj RRRR----ssssqqqquuuuaaaarrrreeeedddd ==== 0000....5555222233330000

RRRReeeessssiiiidddduuuuaaaallll 222288886666333355556666444455556666 66669999 4444111155550000000099993333....55557777 RRRR----ssssqqqquuuuaaaarrrreeeedddd ==== 0000....5555444499991111
MMMMooooddddeeeellll 333344448888777700008888999944440000 4444 88887777111177777777222233335555 PPPPrrrroooobbbb >>>> FFFF ==== 0000....0000000000000000

FFFF(((( 4444,,,, 66669999)))) ==== 22221111....00001111
SSSSoooouuuurrrrcccceeee SSSSSSSS ddddffff MMMMSSSS NNNNuuuummmmbbbbeeeerrrr ooooffff oooobbbbssss ==== 77774444

.... rrrreeeegggg pppprrrriiiicccceeee mmmmppppgggg wwwweeeeiiiigggghhhhtttt lllleeeennnnggggtttthhhh ffffoooorrrreeeeiiiiggggnnnn

____ccccoooonnnnssss 5555444400005555....999933338888 4444888833334444....555566663333 1111....11112222 0000....222266668888 ----4444222255555555....111166666666 11115555000066667777....00004444
ffffoooorrrreeeeiiiiggggnnnn 3333555588883333....999933337777 555533332222....0000777722223333 6666....77774444 0000....000000000000 2222555522220000....666677775555 4444666644447777....111199999999
lllleeeennnnggggtttthhhh ----77778888....22229999555577778888 33336666....2222555577778888 ----2222....11116666 0000....000033335555 ----111155550000....7777555511112222 ----5555....888844440000333355551111
wwwweeeeiiiigggghhhhtttt 4444....999955553333222200008888 1111....111111118888666622228888 4444....44443333 0000....000000000000 2222....777711117777888800009999 7777....111188888888666600006666

mmmmppppgggg ----33335555....5555222211119999 66662222....00006666777733335555 ----0000....55557777 0000....555566669999 ----111155559999....5555555533336666 88888888....55550000999988881111

pppprrrriiiicccceeee CCCCooooeeeeffff.... SSSSttttdddd.... EEEErrrrrrrr.... tttt PPPP>>>>||||tttt|||| [[[[99995555%%%% CCCCoooonnnnffff.... IIIInnnntttteeeerrrrvvvvaaaallll]]]]

TTTToooottttaaaallll 444400003333777777772222999922228888 66667777 6666000022226666444466661111....66661111 RRRRooooooootttt MMMMSSSSEEEE ==== 1111666600001111....3333
AAAAddddjjjj RRRR----ssssqqqquuuuaaaarrrreeeedddd ==== 0000....5555777744445555

RRRReeeessssiiiidddduuuuaaaallll 111166661111555544442222222200006666 66663333 2222555566664444111166661111....99999999 RRRR----ssssqqqquuuuaaaarrrreeeedddd ==== 0000....5555999999999999
MMMMooooddddeeeellll 222244442222222233330000777722222222 4444 66660000555555557777666688880000....6666 PPPPrrrroooobbbb >>>> FFFF ==== 0000....0000000000000000

FFFF(((( 4444,,,, 66663333)))) ==== 22223333....66662222
SSSSoooouuuurrrrcccceeee SSSSSSSS ddddffff MMMMSSSS NNNNuuuummmmbbbbeeeerrrr ooooffff oooobbbbssss ==== 66668888

.... rrrreeeegggg pppprrrriiiicccceeee mmmmppppgggg wwwweeeeiiiigggghhhhtttt lllleeeennnnggggtttthhhh ffffoooorrrreeeeiiiiggggnnnn iiiiffff ccccooooooookkkkssssdddd <<<< 4444////77774444



Полезный график
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Leverage  on normalized residuals squared
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1) Оценить модель с ними и без них

2) Использовать робастные методы оценивания

Что делать, если выявлены выбросы?
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