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σʔλղੳͱ౷ֶܭ

ኍ੉ɹܛ 2019.8.11

1 ͸͡Ίʹ

ۙ೥ɼػցֶश΍౷ܭղੳͷιϑτ΢ΣΞ͕ී͠ٴɼσʔλղੳ͕਎ۙͳ΋ͷʹͳΓ·

ͨ͠ɽ༧ଌਫ਼౓ͷྗి͍ߴधཁ༧ଌ͸ɼΤωϧΪʔࡁܦͷੑ׆Խɾ࠶Τωଅਐ΁ͱͭͳ͕

Γ·͢ɽҨ఻ࢠσʔλղੳ͸ɼපؾͷ༧ଌʹ໾ཱͪ·͢ɽ஍໘ͷԼͷಈ͖Λ෼ੳ͢Δ͜ͱ

ʹΑΓɼ஍൫ͷ͞ߗΛਪఆͰ͖ɼ౔࠭֐ࡂͷ༧ଌ΁ͱ͕ܨΓ·͢ɽσʔλղੳ͸ਓͷ໾ʹ

ཱͭ༗༻ͳπʔϧͱͯ͠ɼޙࠓ·͢·͢ඞཁʹͳΔͱ͑ߟΒΕ·͢ɽ

ੈͷதʹ౷ܭղੳख๏͸਺ଟ͘ଘ͠ࡏ·͕͢ɼ͋ΒΏΔ౷ܭղੳख๏ͷૅجͱͳ͍ͬͯ

Δͷ͕ɼઢܗճؼϞσϧͰ͢ɽ͜ͷςΩετͰ͸ɼઢܗճؼϞσϧͱϞσϧʹؚ·ΕΔύ

ϥϝʔλͷਪఆ๏ʹ͍ͭͯղઆ͠·͢ɽ

2 ઢܗճؼϞσϧ

ճؼϞσϧ͸ɼp࣍ݩઆ໌ม਺ϕΫτϧx = (x1, . . . , xp)T ͔Β໨తม਺ yΛ༧ଌ͢Δͨ

ΊͷϞσϧͰ͢ɽ͜͜Ͱɼ“AT”͸ྻߦAͷసஔΛද͠·͢ɽͳ͓ɼxΛ p࣍ݩͱॻ͖·

͕ͨ͠ɼyΛ༧ଌ͢ΔͨΊͷม਺ͷ਺͕ p͋ݸΔͱΠϝʔδ͍͚ͯͨͩ͠Δͱ෼͔Γ΍͢

͍͔ͱ͍ࢥ·͢ɽͨͱ͑͹ɼҨ఻ࢠσʔλղੳͰ͸ɼxͷ֤੒෼͸Ҩ఻ࢠɼy͸පؾͷਐ

ங͢Δ͜ͱʹΑΓɼҨ఻ߏϞσϧΛؼ౓ʢͨͱ͑͹͕Μͷେ͖͞ʣͳͲΛද͠·͢ɽճߦ

Δͷ͔ɼ༧ଌͰ͖ΔΑ͏ʹͳΓ·͢ɽ͢ߦͲͷ͘Β͍ਐ͕ؾσʔλ͔Βɼපࢠ

ઢܗճؼϞσϧ͸ɼ

y = β0 + β1x1 + β2x2 + · · ·+ βpxp + ε

Ͱද͞Ε·͢ɽ͜͜Ͱɼβ0, β1, . . . , βp͸ύϥϝʔλɼε͸ࠩޡͰɼ෼෍ ε ∼ (0, σ2)ʹै͏

ͱ͠·͢ɽσ2͸෼ࢄύϥϝʔλͰɼࠩޡͷ͹Β͖ͭͷେ͖͞Λද͠·͢ɽ

զʑ͸ɼճؼϞσϧͷύϥϝʔλβ0, β1, . . . , βpͷ஋Λ஌Γ·ͤΜɽͦ ͷͨΊɼ͜ ΕΒͷύ

ϥϝʔλΛσʔλ͔Βਪఆ͢Δඞཁ͕͋Γ·͢ɽ؍ଌ͞Εͨσʔλ {(xi, yi); i = 1, . . . , n}
͔Βਪఆ͢Δํ๏ͱͯ͠ɼ࠷খೋ৐๏ͱݺ͹ΕΔํ๏͕͋Γ·͢ɽ࠷খೋ৐๏Ͱ͸ɼࠩޡ

ͷೋ৐࿨

S(β) =
n∑

i=1

{yi − (β0 + β1xi1 + β2xi2 + · · ·+ βpxip)}2

1
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ͷ࠷খԽʹΑͬͯύϥϝʔλβ := (β0, β1, . . . , βp)ΛٻΊ·͢ɽ͜ ͜Ͱɼxi = (xi1, . . . , xip)T

Ͱ͢ɽ࣮ࡍɼྻߦͱϕΫτϧΛ༻͍Δ͜ͱʹΑΓɼβͷ࠷খೋ৐ਪఆ஋ β̂OLS͸

β̂OLS = (XTX)−1XTy (1)

ͱཅʹٻ·Γ·͢∗ɽͨͩ͠ɼ

X = (x̃1, x̃2, . . . , x̃n)
T , y = (y1, . . . , yn)

T

ͱ͠·͢ɽ͜͜Ͱɼx̃i = (1,xT
i )

T ͱ͠·͢ʢ“1”͸੾ย߲ʹରԠ͠·͢ʣɽ

͜͜Ͱɼ৽ͨͳઆ໌ม਺ϕΫτϧx͕ಘΒΕͨͱ͖ɼ͖͞΄Ͳਪఆͨ͠ύϥϝʔλ β̂OLS

Λ༻͍ͯɹ

ŷ = xT β̂OLS

ͱͯ͠ yͷ஋Λʮ༧ଌʯͰ͖·͢ɽ͜ͷ༧ଌ͸ɼͲΜͳ p࣍ݩઆ໌ม਺΂Ϋτϧxʹର͠

ͯ΋ద༻Ͱ͖·͢ͷͰɼx͑͞༩͑ΒΕΕ͹͙͢ʹ༧ଌ͕Ͱ͖ΔΑ͏ʹͳΔͷͰ͢ɽ

ઢܗճؼϞσϧ͸ʮສೳͳπʔϧʯʹ͑ݟ·͢ɽ͔͠͠ͳ͕Βɼ࣮ࡍ͸ͦ͏Ͱ͸͋Γ·

ͤΜɽͳͥͳΒɼઢܗճؼϞσϧ͸ɼʮy͕ x1, . . . , xpͷઢ݁ܗ߹ͰۙࣅͰ͖Δʯͱ͍͏Ծ

ఆΛஔ͍͍ͯΔ͔ΒͰ͢ɽ͜ͷԾఆΛຬͨ͞ͳ͚Ε͹͏·͍͖͘·ͤΜɽ౷ܭͰ͸ɼԿΒ

͔ͷʮԾఆʯΛ͓͍ͯɼͦͷԾఆ͕ຬͨ͞Εͨͱ͖ͷཧ࿦ߏஙΛ͜͏ߦͱ͕ଟ͍ͷͰ͢

͕ɼ࣮ࡍ໰୊ɼͦͷԾఆ͕࣮ݱͰຬͨ͞ΕΔͷ͔Ͳ͏͔Θ͔Βͳ͍͜ͱ͕ଟ͍Ͱ͢ɽ

͔͠͠ɼʮ͜ͷԾఆ͸ਖ਼ͦ͠͏ʯͱ͍͏͜ͱ͸Θ͔Γ·͢ɽͨͱ͑͹ɼσʔλΛϓϩοτ

ͯ͠ઢܗͷؔੑ܎ʹ͋Ε͹ɼͳΜͱͳ͘ਖ਼͍͠ͱ͏ͦ͑ݴͰ͢ɽ͞ΒʹɼԾઆݕఆΛ͏࢖

ͱɼʮ౷ܭతʹ͜ͷԾઆ͸༗ҙʹਖ਼͘͠ͳ͍ʯͱ͍͏Α͏ʹɼ͋ΔԾઆ͕ਖ਼͍͔͠Ͳ͏͔

Λ౷ܭతʹٞ࿦͢Δ͜ͱ͕Ͱ͖·͢ɽ΋ͪΖΜɼʮ100%͜ͷԾఆ͸੒Γཱ͍ͬͯΔʯͱ͍

͏͜ͱ͸͍͑·ͤΜ͕ɼࣗ৴Λ࣋ͬͯʮਖ਼ͦ͠͏Ͱ͋Δʯͱ͍͑Δͷ͸ॏཁͳ͜ͱͩͱࢥ

͍·͢ɽ

·ͨɼԾʹઢܗͰ͋Δͱ͍͏Ծఆ͕ຬͨ͞Εͨͱͯ͠΋ɼҰൠʹɼαϯϓϧαΠζ͕খ

͘͞ɼෆཁͳઆ໌ม਺ͷ਺͕େ͖͘ͳΔͱɼ༧ଌ͕ࠩޡେ͖͘ͳΔͱ͍͏໰୊͕ੜ͡·͢ɽ

3 Lasso

ۙ೥ɼઆ໌ม਺ͷݸ਺ p͸૿͖͓͑ͯͯΓɼͨͱ͑͹ɼҨ఻ࢠσʔλͩͱɼp͕਺ສʹ

ͳΔ͜ͱ͕͋Γ·͢ɽ͜ͷͱ͖ɼ࠷খೋ৐๏ΛٻΊΔ͜ͱ͕೉͘͠ͳΓ·͢ɽͨͱ͑͹ɼ

αϯϓϧαΠζ͕આ໌ม਺ͷݸ਺ΑΓখ͍͞ͱ͖ɼ͢ͳΘͪ n < pͷͱ͖͸ɼXTX͸ٯ

͸ɼXTXʹີݫ∗ Λ࣋ͭͱ͍͏৚͕݅ඞཁͰ͢ɽྻߦٯ͕

2
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໛ʹͳΕ͹ɼͦ΋نͰ͖·ͤΜɽ·ͨɼσʔλ͕େࢉܭখೋ৐ਪఆ஋Λ࠷Λ࣋ͨͣɼྻߦ

ͦ΋ύϥϝʔλΛػࢉܭͰ͢ࢉܭΔͱ͍͏͜ͱࣗମ͕ࠔ೉ʹͳΔ͜ͱ΋ଟʑ͋Γ·͢ɽ

͜ΕΒͷ໰୊Λରॲ͢Δํ๏ͱͯ͠ɼਖ਼ଇԽ๏ͱ͍͏ͷ͕͋Γ·͢ɽͱ͘ʹɼTibshirani

(1996, JRSSB) ͷఏҊͨ͠ Lasso (Least absolute shrinkage and selection operator)͸ɼp

͕େ͖͍৔߹Ͱ΋༻͍Δ͜ͱ͕Ͱ͖Δํ๏ͱͯ͘͠޿༻͍ΒΕ͍ͯ·͢ɽLassoਪఆ஋͸

ҎԼͷؔ਺Λ࠷খԽ͢Δ͜ͱʹΑΓٻΊΒΕ·͢ɽ

n∑

i=1

{
yi −

(
β0 +

p∑

j=1

βjxij

)}2

+ λ
p∑

j=1

|βj|.

ͨͩ͠ɼλ ≥ 0͸ਖ਼ଇԽύϥϝʔλͱ͠·͢ɽ࠷খೋ৐๏ͱҟͳΔ఺͸ɼ্ͷࣜͷୈ 2߲

໨ʹ͋Γ·͢ɽͭ͡͸ɼλͷ஋͕େ͖͚Ε͹ɼβͷ੒෼ͷͪɼ͍͔͕ͭ͘ 0ʹਪఆ͞ΕΔ

͜ͱ͕஌ΒΕ͍ͯ·͢ɽ0Ͱ͋Δͱ͍͏͜ͱ͸ɼରԠ͢Δม਺͸໨తม਺ʹӨڹΛ༩͑ͳ

͍ͱ͍͏͜ͱΛҙຯ͠·͢ɽͭ·ΓɼlassoΛ͏࢖ͱɼෆཁͳม਺Λࣗಈతʹআ͠ڈɼඞ

ཁͳม਺ͷΈϐοΫΞοϓͰ͖ΔͷͰ͢ɽ

Lassoͷ໨తؔ਺ʹ͸ɼύϥϝʔλͷઈର஋ʹ߲ͮ͘ج |βj|͕ଘ͠ࡏɼ͜ͷ߲͸ βj = 0

Ͱඍ෼ෆՄೳͰ͢ɽͦͷͨΊɼ਺ֶతʹѻ͍ʹ͍͘Ͱ͢ɽͨͱ͑͹ɼ(1)ࣜʹ͋ΔΑ͏ʹ

ਪఆ஋ΛղੳతʹٻΊΔͱ͍͏͜ͱ͕ࠔ೉ͱͳΓ·͢ɽ͔͠͠ͳ͕Βɼ2000೥͋ͨΓ͔

ΒࢉܭΞϧΰϦζϜͱݩ࣍ߴͷཧ࿦͕ൃల͠ɼඍ෼ෆՄೳͰ΋࣮ࡍʹPCͰಈ͔͢ͱ༗༻

Ͱ͋Δ͜ͱ͕Θ͔͖ͬͯ·ͨ͠ɽ͜͜Ͱ͸ࢉܭΞϧΰϦζϜͱݩ࣍ߴͷཧ࿦ʹ͍ͭͯগ͠

৮Ε͍ͨͱ͍ࢥ·͢ɽ

3.1 ΞϧΰϦζϜࢉܭ

͍·ɼλΛ༩͑ͨͱ͖ɼA = {j|β̂j $= 0}ͱఆٛ͠·͢ɽ͜ͷͱ͖ɼLassoͷ໨తؔ਺Λ

ඍ෼ͯ͠†ղ͘ͱɼβ̂͸࣍Ͱ༩͑ΒΕ·͢ɽ

β̂A = (XT
AXA)

−1

{
XT

Ay − λ

2
sA

}
(2)

β̂AC = 0 (3)

ͨͩ͠ɼβ̂A͸ɼਪఆ஋ β̂ͷ͏ͪAʹରԠ͢ΔཁૉͷΈΛऔΓग़ͨ͠ϕΫτϧͰ͢ɽ
͜͜ͰɼλΛେ͖͍஋͔Βঃʑʹখ͍ͯͬͨ͘͞͠ͱ͖ͷਪఆ஋ β͕̂ͲͷΑ͏ʹมԽ

͍ͯ͘͠ͷ͔ΛͯݟΈ·͢ɽ(2)ࣜΑΓɼLassoղ͸۠෼ઢܗͰ͋Δ͜ͱ͕Θ͔Γ·͕͢ɼ

͢΂ͯͷ λʹର͢Δ β̂Λ΋ͱΊΔͨΊʹɼ΋͏͢͜͠ৄ͘͠ௐ΂ͯΈ·͢ɽ·ͣɼे෼

େ͖ͳ λʹରͯ͠ɼβ̂ = 0Ͱ͢ɽβ̂ = 0ͱͳΔ࠷খͷ λΛ λ0 ͱ͢Δͱɼ(2)ࣜΑΓɼ

ɽ͢·͍࢖఺Ͱඍ෼ෆՄೳͳͷͰɼਖ਼֬ʹ͸ྼඍ෼ͱ͍͏֓೦Λݪ†

3
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λ0 = maxj |x∗T
j y|/x∗T

j x∗
j Ͱ༩͑ΒΕ·͢ɽͨͩ͠ɼx∗

j ͸Xͷ jྻ໨ΛऔΓग़ͨ͠ n࣍ݩ

ϕΫτϧͱ͠·͢ɽj1 = argmaxj |x∗T
j y|/x∗T

j x∗
j ͱ͢ΔͱɼλΛ λ0ΑΓগ͚ͩ͠খ͍͞ͱ

͖ͷਪఆ஋͸ɼA = {j1}ͱͨ͠ͱ͖ͷ (2)ࣜͰ༩͑ΒΕ·͢ɽ͞Βʹ λΛখ͘͢͞Δͱɼ

͋Δ j2 $= j1ʹର͠ɼ͋Βͨͳඇθϩਪఆ஋ β̂j2 ͕ग़͢ݱΔ λ1͕ଘ͠ࡏ·͢ɽ͜ͷͱ͖ɼ

A = {j1, j2}ͱߋ৽͠·͢ɽλ͕ λ1ΑΓগ͚ͩ͠খ͍͞ͱ͖ͷਪఆ஋͸ɼA = {j1, j2}ͱ
ͨ͠ͱ͖ͷ (2)ࣜͰ༩͑ΒΕ·͢ɽ

ҎԼɼಉ༷ʹͯ͠ม਺Λ௥Ճ·ͨ͸࡟আ͍͚ͯ͠͹ྑ͍ͱ͍͏͜ͱʹͳΓ·͢ɽม਺͕

௥Ճ·ͨ͸࡟আ͞ΕΔॠؒͷ λΛ λ∗ͱ͢Δͱɼͭ͡͸ɼλ∗͸ཅʹٻΊΔ͜ͱ͕Ͱ͖·͢ɽ

·ͨɼઌʹड़΂ͨΑ͏ʹɼλΛ༩͑ͨͱ͖ɼਪఆ஋͸ (2)ࣜɼ(3)ࣜͰ༩͑ΒΕ·͢ɽͭ·

Γɼ೚ҙͷ λʹର͢Δਪఆ஋͕ಘΒΕΔͱ͍͏͜ͱʹͳΓ·͢ɽ

3.2 ऩଋϨʔτ

͍·ɼύϥϝʔλͷ΄ͱΜͲ͕ 0Ͱ͋Δͱ͠·͢ɽύϥϝʔλβͷ͏ͪɼඇθϩཁૉʹ

ରԠ͢Δఴ͑ࣈΛ S0ͱ͠ɼβ = (βT
S0
,βT

SC
0
)T ͱ͠·͢ɽ·ͨɼS0ͷେ͖͞ʢඇθϩཁૉ

ͷ਺ʣΛ s0ͱ͠·͢ɽ

͍·ɼ༧ଌਫ਼౓ͱಉ౳ͷ࣍ͷೋ৐ͮ͘جʹࠩޡϦεΫ

R =
1

n
‖Xβ̂ −Xβ‖22

ΛධՁ͢Δ͜ͱΛ͑ߟ·͢ɽ͜ͷ஋͕ɼn͕େ͖͘ͳΔʹͭΕͯ 0ʹ͚ۙͮ͹ɼ༧ଌ஋͕

ʢฏۉతʹʣਖ਼͍͠஋ʹऩଋ͠·͢ɽ͕ͨͬͯ͠ɼn͕े෼େ͖͍ͱ͖ɼR͕ 0ʹۙͮ͘

͜ͱΛࣔͤ͹ɼਫ਼౓Α͘༧ଌͰ͖Δͱ͑ݴ·͢‡ɽ࠷খೋ৐ਪఆྔʹର͢Δೋ৐ࠩޡϦε

ΫRͷظ଴஋͸ɼ

E[R] =
1

n
E‖X(XTX)−1XTε‖22 =

p

n
σ2 (4)

Ͱ༩͑ΒΕ·͢§ɽ͜ΕΑΓɼp͕େ͖͍ͱ͖͸ɼE[R]͸େ͖͘ͳͬͯ͠·͍·͢ɽͨͱ

͑͹ɼp = n/2ͱ͢ΔͱɼE[R] = σ2/2ͱͳΓɼn → ∞ͱͯ͠΋ 0ʹऩଋ͠·ͤΜɽ

Ծʹਅͷඇθϩू߹ S0Λ஌͍ͬͯΔͱͯ͠ɼ࠷খೋ৐๏ʹΑͬͯਪఆͨ͠ͱ͢Δͱɼ

E[R] =
1

n
E‖Xβ̂S0 −Xβ‖22 =

s0
n
σ2 (5)

ࠩޡ‡ ε͕֬཰ม਺Ͱ͋ΔͨΊɼR΋֬཰ม਺ͱͳΓ·͢ɽͦͷͨΊɼີݫʹ͸ɼlimn→∞ R = 0Λࣔ͢

ͱ͍͏͜ͱ͸Ͱ͖·ͤΜɽਖ਼֬ʹ͸ɼ֬཰ऩଋ΍֓ऩଋͱ͍͏ɼී௨ͷ਺ྻͱ͸ҧͬͨऩଋΛ͑ߟΔඞཁ͕

͋Γ·͢ɽ
͸ʹີݫ§ n < pͷͱ͖ʹ࠷খೋ৐ਪఆ஋͸ଘ͠ࡏͳ͍ͨΊɼ͜͜Ͱ͸ n > pͰ p͕ nʹे෼͍ۙͱ͖

Λ͍ͯ͑ߟ·͢ɽ

4
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ͱͳΓ·͢ɽΑͬͯɼs0 ( pͷͱ͖ʢ͢ͳΘͪे෼ʹεύʔεͳͱ͖ʣϦεΫͷظ଴஋

E[R]͸ (4)ࣜͱൺ΂ͯे෼ʹখ͘͞ͳΓ·͢ɽ΋ͪΖΜɼզʑ͸ू߹ S0Λ஌Βͳ͍ͷͰɼ

β̂S0 ΛٻΊΔ͜ͱ͸ෆՄೳͰ͋Γɼ(5)ࣜ͸ɼʮཧ૝తͳঢ়گԼͰಘΒΕͨਪఆྔʹର͢Δ

ϦεΫʯͱղऍͰ͖·͢ɽ·ͨɼ(5)ࣜͷӈล͸ɼn → ∞ͱͨ͠ͱ͖ʹ 0ʹऩଋ͠·͢

ͷͰɼ

lim
n→∞

E[R] = 0 (6)

͕੒Γཱͪ·͢ɽͦ͜Ͱɼ(5)ࣜͷϦεΫʹ͚ۙͮΔ͜ͱΛ໨ඪͱ͠·͢ɽ

খೋ৐๏͸࠷ (6)͕ࣜ੒Γཱͪ·ͤΜ͕ɼͭ͡͸ɼLasso͸ͦΕʹ͍ۙ݁Ռ͕ಘΒΕ·͢ɽ

ͨͩɼܭըྻߦXʹର੍ͯ͠໿৚݅Λ՝͢ඞཁ͕͋Γ·͢ɽ୅දతͳ৚͕݅ɼcompatibility

conditionͱݺ͹ΕΔ৚݅ͰɼXTXͷ࠷খݻ༗஋͕খ͗͢͞ͳ͍ͱ͍͏৚݅ͱΈͳ͢͜ͱ

͕Ͱ͖·͢¶ɽ͜ͷͱ͖ɼʢ͔ͳΓϥϑʹॻ͘ͱʣɼn͕े෼େ͖͍ͱ͖ɼ͍֬ߴ཰Ͱ

R ≤ C
log p

n
(7)

͕੒Γཱͪ·͢ɽ͜͜ͰɼC͸ n, pʹґଘ͠ͳ͍ఆ਺Ͱ͢ɽ

(7)ࣜΛݟΔͱɼӈล͕ (5)ࣜΑΓ͸େ͖͍஋Λͱ͍ͬͯΔ΋ͷͷɼ(4)ࣜͷ஋ΑΓ͸໌

Β͔ʹখ͍͞Ͱ͢ɽ࣮ࡍɼp͕े෼ʹେ͖͍ͱ͖ɼ෼ࢠͷ pͱ log pͷࠩ͸େ͖͍Ͱ͢ɽͨ

ͱ͑͹ɼp = 10000ͷͱ͖ɼlog p ≈ 9.21Ͱ͢ɽͨͱ͑͹ɼpΛ nʹґଘͤͯ͞ɼpn = nk

(k > 1)ͱ͢Δͱɼ(7)ࣜͷӈล͸ 0ʹऩଋ͠·͢ɽ͜ΕΑΓɼ(6)ࣜʹ͍ۙੑ࣭͕੒Γཱ

ͭͷͰ͢ɽ࠷খೋ৐๏ʢ͢ͳΘͪ (4)ࣜʣͰ͸͜ͷੑ࣭͸શ͘੒Γཱͪ·ͤΜɽ

4 ͓ΘΓʹ

Lasso͸ޮ཰తͳΞϧΰϦζϜ͕ଘ͠ࡏɼ͔ͭ n < pͷͱ͖ʹ౷ܭతʹྑ͍ੑ࣭Λ࣋ͪ

·͢ɽͦΕΏ͑ɼLasso͸༗༻ͳπʔϧͰ͋Γɼ࣮ࡍɼ༷ʑͳ৔໘Ͱ࢖ΘΕ·͢ɽ͔͠͠

ͳ͕ΒɼLasso͸͍ͭ΋ n < pͷͱ͖ʹ͏·͍͘͘ͱ͸͔͗Γ·ͤΜɽͱ͍͏ͷ΋ɼLasso

ೳ͢ΔͨΊʹ͸ɼ(7)ࣜͷػ͘·͏͕ compatibility conditionΛຬͨ͢ඞཁ͕͋Δ͔ΒͰ

͢ɽͭ͡͸ɼ͜ͷ৚݅͸ͱͯ΋͘ڧɼ࣮ݱͷ৔໘Ͱ͸͜ͷ৚݅Λຬ͍ͨͯ͠Δঢ়گ͸͋·

Γͳ͍ͱͯͬݴ΋͍͍͔΋͠Ε·ͤΜɽͨͱ͑͹ɼҨ఻ࢠσʔλʹରͯ͠͸ɼҨ఻ؒࢠʹ

͸େ͖ͳ૬͕ؔ͋ΓɼLasso͸͏·͘ػೳ͠ͳ͍Մೳੑ͕͍ߴͰ͢ɽҰํͰɼը૾σʔλ

ͷ෮ݩ͸ɼม਺ؒʹେ͖ͳ૬͕ؔؔ͋܎·Γͳ͘ɼLasso͕͏·͘ػೳ͢Δ͜ͱ͕ଟ͍ͱ

ɼLasso͸ը૾σʔλղੳͱͷ૬ੑ͕ྑ͍Ͱ͢ɽ͜ͷΑ͏ʹɼख๏ͷࡍΒΕ·͢ɽ࣮͑ߟ

ಛ௃Λཧղ͓ͯ͘͜͠ͱ͕ɼΑΓΑ͍ղੳ΁ͱͭͳ͕Γ·͢ɽ

͸΋͏গ͠ΏΔ͍৚݅Ͱ͢ɽʹࡍ࣮¶

5
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