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Regularization Methods for Multicollinearity and Their Empirical Comparison
: An Example of Application to Regression Analysis of Land Price
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Regression analysis is the most classical but still a very useful back analysis in social sciences. Multicollinearity
is one of the most serious ill-posedness and many conventional regularization methods have been provided. The
paper focuses on the multicollinearity problem and attempts to compare the theoretical and practical
‘characteristics among regularization methods. The paper discuses principal component regression and ridge
regression which are the most well-known ones among them. It is shown that they are compatible with the

traditional regularization methods in inverse analysis. The two methods are applied to regression analysis of

land price in order to demonstrate their practical characteristics.
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FIC, ZELFEOBIHLEAT I 72DIZ, FRSE
J& (PCR) KOV v lEE (RR) OEA Lz, 7033, 22
ICRWTERZE ST, Uy PEIROBEAICE L T
BRBAZE x, 1 0 A5F 1 LD K DI BT
ST BRI OV Tt & DHERD =8, F(13) ~(15)
DOFEEL LT OEH GEliEES YR
T bOFFREHLTND, Fz, VoY - "5 A—
ZOFECBILTIE, 42.(4) THALZ GCV 2k 5%
Y¥EBWTce=0082 & Lz (®—3) ,

V(c)
9.65

9.60
955 F
9.50

9.45 ‘ ' c
0.00 0.05 0.10 0.15

E—3 GCVIZRITH No)DHEE

B— 4121V ¥« hL—R%RLE, GCV I2L3
Bofii’e 87 A—FE T, /37 A—FZEOECEIRIZIL
WLTELT, VY FL—XZLoT v - 35
A—FERETDHHETE, BRI, TAEEZ B
BEMEERE LTV 5,

-10 ‘ : -30
0 005 010 0.15

-4 Yo

L Z AT, GCV IHBEYHL T A—F DHEFEEE LT
BOLELRBDDO—DTHBH, GCV M@EvHb 3Z7 A
3t L TH S S b dH D . ZOBFIME~DEERH
R ENDZ &0 P, L L, FaC TR
LY v UG A—FOEEIIRN TR, R—3 %R
BP0 ZFO LD RRREIA U TN SR EN D,
T A—FWEME L OWERBEIIE - 3,417 &
B THD, BEFIRAEREDH -7z x, & x; 128D
B35 A—ZHETEMEDS, WYHkIZ L > TRESE(EL.
R CHEETEOAZERZEN Y NS L 722 TV B Z E D350
B, £To, T2 & ATBCRICEEED B A—4 8, (&
FVERE TOWEEE) 12V TiE, ERSEIRIC L AHEE
BRIV v PERIZE B2 FIUC AR THEHB TR 3 ED
EAVNEL 72 o TD, ZDL S efEROMEIL, BR
ST OFERR Ry BT RIREMD B B,

F—3 BFEILIDHITA—ZOHEER

INT A — B HEEE

OLS PCR RR
Bo [3.11x10°[2.99%10°[3.09 X 10°
B |2.04x10%|2.41x10°] 2.04 x 10
B, | -25.0 -14.9 -20.4
B; 1-2.49X10°[-2.60 X 10°[-2.36 X 10°
B, 12.32x10%|2.59x10%| 2.29x 10’
Bs | -1.22 -13.75 -6.61

R—4 WENRTA—ZOREREL +E

£ EERE .t &
‘ OLS PCR RR
B, [1.77X 10" 17.6[1.58 x 107 18.9]1.59 X 10" 20.0
B, I 741 28| 705 34| 623 | 33
B,| 714 35| 1.74 86| 435 47
8; [1.22x10% 2.0 [1.24x10% 2.1 |1.05% 10% -2.3
B, 473 149 443 . 58| 414 | 55
Bs| 925 [ -0.1| 359 |-38| 590 | -1.1

Z T, 235 A= F OWEESIEIZ & DHEEEDE 3,
e \ﬁlb®ﬁﬁ®%@%&f7ﬁ:owfﬁ
21T I 12D, MO F B TE L &
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PBE LIRS0 (X)) BriEfiE FA4RERE
L7z, OLS. PCR, RR DEFHEILL BT A—F %A
WRABEMME EREE (RO OERERS) 11, Zheh.,
800 & (45018 . 550{& (40012 . 650{& (+400
8 PRECTHY. TAMEIBEIL TiX2~3EREME
VML D, 72 LZ 2Tk, SEEEIET DY
7 DOEFRIRHER T TROT-HOTH D728, FHh
BB EIZITEIIBERIT AV, £, ZO LI REHES
ELEFHAIFEE LTHWABRIZIE. MR T _EHDR(K
FIWZDOWTHIRMSHRAET A LIFE > ETh7el, L
ML, REAEBOLEEIC OV TIIRI— D4 FTatE
T TWBT9, FFHEOBMBEEOAIA/NEHRR
FOHITIIHIEEEERRH D EEX LD,

INbZ b, EEOBEESITIZBWTHL ~NEMH
BOIBEUMEEZRFT A2 &, S OICIEEYINGTIET S
BARIZED L H IlEIUEFIEZAWD eV ) Z I
BORHIMNC R ey RIF LBD - LAVRE SN B,

6. BhYIz

AR T, HEBEAEH 07 FOFESITIC
BOCHEICEELRERCTH S MM ONT, BT —
FHFEDORTEBEZIRD L WO WREFTR Y F-7-,

BHEALST R CHAEIRS 26z, LIE
LI C 22 EIE L W O FEEEIEIC DT, B2 E
TR L7, KIZ, B3 ETIE. ZELBMEDRE
YHELFED 5 HLERSEIFE U v PEIRIZ DN T, 08
BHEOSEN I 2 BR8N LTI & OxHERIHRE
BFHLUCORLE, RIZ, BAETHE, Uy UERICEBH
HEINL T A —F OREHFICET 287 : . B
EROPERRIRBREITAN L TR LR LT,

G, FEIEONREIL., FFEOREE THLEEL
TWBEIZE > TiL, BREIZFARALZARLE LEDRS,
LA L., FRBEOHSL - FFbETr L & bz, £
NHDOZ EEREL LBBLILRDIDOLEERTHD, EE.
ASRSCTH D Vv PEYFIE, U Rk % A
R YL TRE & IR FTRE CTH B I bbb, #igt
LS OB TIEEDLRNTHE D STV, —
H. FEREFOSH X Uy EIEET KRy 7
FEERIMELHDH D,

WTOBERO—DOIX, Bx 2HB TR LOh—RiE
S>TRADFEE, WLV HBREDOHED S Z
LIk, EIFREMICRICTH D L) & & 2 EfiFY
BIETHDHEERD, FOLIREKRIIBWT, $E
R & T OBUHE RS, ITRATOERZERET 5%
FOBEMTHA EBbiha,

Ri%IZ8 5 BT, ZEIGRMMSEET B EOENR
SRR T, ZEYEFREDOBERABET VOMED 5
WIESERBROBSREBNC D X S 725 E% 5 2185000
WCSERERAT 72, TORR. Zh b OFEOERDS,

HLEABHE O V7 FORELST HERLZRWE
Bk R FTREME A RER LT
28, AFRSCTIIRbI M- 7205, Baye and Parker {Z
T o TREUNITRT r-k HERLFHIND HOMBERE
N3 (FEEXP T, ¢ DRI £ BAVLRTY
%)
B.(©) =P (PX'XP+cI)'P/X'y 43)
IO rk ERL, BER/N R FEHERECY v
JRIRIC L AREERY, TORGKr—AL LTEET
HHEERTHD D, )

Bt 0)=(X'X)'X'y=p, (@4)
B/©)=P, (P/XXP,)'P/X'y=fg @é5)
B ()= (X'X+cI)' X'y= B, (46)

r-k EEEDPEBEOBIULFIEE LTENEOEEY
FFOBOMNIONWTIE, &3 L BB TIIA S, R
WREORTED X D ITHE ST BN OWTITE
BRRVBIETH Y, GBI MATHIZ,

U v BIEDS Tikhonov OEYHE & AEIRBIRETH A =
LB LT B REHESEET =B b T
B0, BRLTEEHOEZ R LIV,
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