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Baby boomer’s old age income: Comparison of
asset adequacy during retirement between 1% and
2" paby boomers

The purpose of this study is to investigate the differences between 1% and 2" baby
boomers in terms of whether their asset accumulations at the time of retirement are
appropriate for consuming throughout the lifetime.

This study is divided into two parts. The first part is the projections of assets and
consumptions, and the second part is the analysis of assets and consumptions based
on the projections in the first part. By using ridge regression model and adding
interaction terms between explanatory variables for the projections, we alleviate the
multicollinearity problem and improve accuracy. In the analysis, we compare
retirement assets and consumptions by household characteristics, such as
householder's sex, spouse status, education level, and household income.

The results show that net assets for the 1% baby boomers at the time of
retirement(age 60) are higher than for the 2 baby boomers whereas cost of living
throughout the lifetime is higher for the 2™ baby boomers than for the 1% baby
boomers. The results also show that households with middle-income level may not
be better prepared for their old ages than those with low-income level,

From this study, the following implications can be drawn,

First, it is important to control consumption level as much as to increase asset
accumulation, It is especially true for the households if their retirements are not far
away.,

Second, most households would not fall below poverty level after retirement, but
efforts should be made to minimize the factors that temporarily reduce assets.

Third, insurance industry may consider to develop new pension products by



applying consumption forecasts, For example, it may be necessary to develop a
joint-life annuity, a annuity with amount adjusted according to age, or an annuity
joined with health insurance,

Fourth, since there are many households that have to continue their income
activities even after retirement, the government should consider to extend the
retirement age and make an effort to increase the public pension participation rates,

Fifth, the government should make a differentiated approach to economic policies
for the elderly by considering the characteristics of the households. In particular, a
policy that can facilitate getting the 2" job after retirement may be necessary if the
households have no net assets or negative net assets. Also differentiated policies

based on wealth of the generations may be required.
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4) 12 Hjofu| i Alefe] S, ARk, FRAY ool #et 8- 2t Wehd(201D), 9411 -
ol&=(2011), H71RAQ2011)=, 12k} 22} Hojue] Ahe] QI 2= ofefd 2](2014)
= ashy) wig

ASka|Et Al| FA 8], ojFH], nwsH|, BAolgH] S} o] ATl B Zog x&y}
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1o AYE|0] AR A, AEASEGE SRR TH), WA 5, e
T GG HE TR nlmakad Gk o] mh 2% F ARl 2% R AL

W A DRSS 71 A90h wishe 792 THSIE 8 F A5 AR

A TAolAl= ARgElolE & 7| 2549 74
132l T3 Aol el Argrict. 712 S A= AAA FAIC A 1342} 22} Ho]
AIhE F-aste] Hlwstal 53379 712de] 2 Aol thsf drggich
M7gelA= WA 239 thsaAl/dol QeAE A Rar, Akt gehi] 248 9
St 5832 (Ridge Regression)¥} URHS]F|HF(OLS) 2] Al g st
A7 Algol| oJalf Ak 4 S0 A3 vluwglt), 18l FE 3wy
AP 2 AL AYehul S 129} 22} wjo|u] ] o] 28| Al o 2AgTE IV
o= E AR AR 2F - g€} vlusto] g igka| 7L 2 ehA] A
dath, =Yg AP F 7] AR RSl Auach AR 28 A
Aol Ao 2 H AR S SEE 5 QA ok al, SRR et 7t
A Abal 7S 74 vl AuikEe] Follo] o L aghA] okdt) npAeto s
VollA AEat F-abAofl sl Lot
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<>2i
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2 A7 124 HoH[EM(1955~19631d48) 2k 22} H|o]H]HH(1968~1974A4Y) ]
ZE| Aol o] Apitat AghR|7E duput Bl=RE dobial e 7E ARG A7)
USHA AL 7P 79 28] A9 Aoz ge|S S o QlSA|
AR = 2 B2 o8 Jik wheha Aika ] o] Ado] Fa st Ao
TdE 20171 I8l ==stelch
AARE G52 vl AMHE-EARAD, T12]al S 242 At & o] 25
B A ARESHE S Sl A 9] B9 A, A ABANMIE 7HYshe 7
A, EuolE S of-8sto] ZE AREE ARG Al7RA| 9] 2| S ke 7
AR, 2E] A ] AgHE sideolE & ARgato] Astal 25 o] o= 5
o] AEE =5 7HYsh= -5 UA, S8 AK 259 70065 A= 71 ga}
7892 HEsto] Zztol| thgt n|of 28| AR o] AARS lasto] AH4ke] A
Z BASIYLE B4 g2 7oL, 7o) B4 &, AW, A58, HH‘T'X]'
T, YAl aSE R LEsto] A4S vkl

Agol| ARgSh= BP0 R = 53T (ridge regression) 2 ARESIGITEH Lwt
Ao g sdlo]elo] AMESl= R o RE= YRS ARF(OLS), SER LY, 1Y
Aty Fol ek, SR EE R G2 2 34A| 9] dlofEjof -85 7H¢- ek}

ol

ox

do o
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> rlr

3} A 7o) ApRAZ} Ol A0 ekt SrkE S4o] | 4 gla, WA
BFe] A5 A7re] EFo] ufeh WSk oie AYHSEL BE HHo] EFEo]
0 EIE 2T 4 e BAVE AR teb £ Aol b 7)Eo] H
289l QuBlAEYS SAH o Jefelea o] wale] wale Weiel Hasl)
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1. Ar3 oy % 21=3A

@ LEAIN ] Zpik, 4] T} olo]] PR vA|= vt WSS FRsl] 9
eA Tetesad dHolHE &8sttt s uld HolE= 62~18%H2003~2015
W) 2AbaE ARSI o] AARE 7|Rke & sjd S 55tal Al 2to| & whot
5171 S1al] 12} Hjojul e o} 22} vloH| R S EesiA] AakE AREstoirt. E3t <
Apsto) FQl 7S t o R SRt eAtkto] GIAY 591 A9 AAE A B
o] &ju|7} glov g g th ol Al A|Ljstsict.

T4 W= At asnolw, 2pake] 74 G5 AR HlE S AR AT
Y2 o] g8t S-gAMI vla§AMT] oA FAE At AR A
S5l A MpRe A, A, A9, 25, FEah oA {5, 18,

FARICE o229 B Mpes A8 SHHSR S AN A F




ra
(]
0
L3

& 1-1) 712 SA - T

A Hr HFZEX} ESEAS Z|cH
(=1, ¢1=0) 0.84 0.36 0 1
A=A 51.66 12.50 15 92
AFFEH(2R=1) 0.91 0.29 0
SRV (AL 5=1) 0.85 0.36 0
7 3.31 1.17 1 10
e *Z<4Lﬂ1xﬂ tjg} o]A=1) 0.28 0.45 0 1
25, 7Y 4,290 3,103 3 73,120
%XW(% kel 3,439 6,645 0 243,500
H|FEAAHF-EARD (T ) 27,310 35,118 0 900,000
FA(TE D) 4679 14,053 0 750,000
(A, 92D 2918 1,629 0 32,796

A s 67187

Aol ARgEE tlolE 9] 7|25 A4S AR (& 1-1) 3} o] 75 7hedl &
27t 84%, Bt A 524, FHE 233 A9 91%, #i$-A7E Qs 7 85%,
2] an 4dA] o3t ol SR Aol 28%E Y OIIT o5 7] Bt A 2
S 42007 9, S8AME 34307t 9, Bl At 27,3109 9, R 4,6797F 9,
T2l A A= 29187 O & LHERTEY)

B Ay 28 A A8 13 wlofH|Rm et 22 wlolH R = 22t Xns
+ 1, 712 SAIE 7 AIYE W] vlnd Bart ek vl A Ao FUT
372k AREe] Bt B 5 ZHAIR ISk (B T-2)= 4441 710 R 7
Zt 12} wou] i o} 22} wo]ul e o FAO|IL (I T-3)-2 F At I 20151

- 0

-~

(E T-2) 9 o] 444] B Aol wlmahel bt 7} w)gat wj R} 9
= Bl 1A HloR[ R 7L 01, e 2Rt Ble WagaS 22) Holw| R 7t
Al vkt 253 A 9 AR Aol whE E7F 2fo| = H| 7} of 2

2 20179 712 7R A8 Blwdlgich E7PHES 283t 20159 EVIE
Shural 739 12} ol tnio] ZRas, FEAME Ml gAY, B, el Ay

HH‘

7) Aol Rl 7 WYde R sigleng eyt A 7] Z|xS ARk At =



BT o= wir-ts

= 77 52340 91, 34668 €, 26,4977 €1, 48857 9, 36647 PO W 23 v
ofu) 5o m} w7 Lehiet

(#E 1-2) 7I= &7 - 44M 71& 1t HO|HIRH vs. 2Kt H|O|HIRH

= e oz | mEER | za |
- (=1, o4=0) 0.92 0.28 0 1
A=A 44.1 2.54 40 48
AFFE(AR=1) 0.87 0.33 0 1
2004 SRV (A} 5=1) 0.94 0.24 0 1
REY 7 3.98 0.84 1 7
o) | A Hit o1d=1) 0.30 0.46 0 1
Ho) TEAS(A, T Y 3,884 2,677 348 36,000
FEAHTE ) 2,572 3,947 10 38,000
HIFE AR HE-SARAKD (R 9D | 19,601 21,206 1,000 | 160,000
AR D) 3,625 7812 0 70,000
(A, T 2D 2,719 1,206 360 8,892
(=1, o1=0) 0.85 0.32 0 1
A (A 43.9 2.05 41 47
AFFE(F=1) 0.90 0.30 0 1
2015 SRV (A 5=1) 0.89 0.31 0 1
3 7 # 3.66 1.05 1 7
o) | T @A Ht o1d=1) 0.45 0.50 0 1
Ho) TEAS(A, T Y 5,968 2,983 400 20,000
T84t 4,235 6,136 6 60,000
H|F- A HF-E AR D 28,671 21,086 1,000 | 200,000
=Rl 6,653 9,401 0 60,000
23| 3,968 1,678 60 12,000

At Fhatie gy 1834

(G T-3) 4] Bt QL 13} vilo]ului7] 56 2412 s0d7h 550l m, 25 Hio]
HIR T 43, 94| 40T} B4 o] 21 Qlek. AR (A = Dok B NS
A § = 1), BESEEAA o4 = 1O] AL, AR er B 1, 23 v
ofu|5im] Apolo] 2 Xjo|7} Lpe] gigket, Tejut WAL 27) wlo]H| 7} 1
Ao 3 Apes] e 40l 208 Lehih Bhei ohet e o] glojAw
23} Wlo]u)Fm7} 1A} of7) e el Ao Uergirh, 23} wlo]ul el 40



o) 2 - Flo] thiio| R ol5e] REAEL Alo] Aol uteh o ol 3
2 o) vk, IR S Ho] WA FgAMtolt ulFgAHALe] A9 13} vio]
H3n]7} 2kt B L0 Lhebdeh, Teiut Solal vkt 2L 23 wjo]ulnit
13 ofu| o] Bl3|A] HAE B Bor], g ASE B ek Aol F
2 7R sl Al Helsks 297k Weke e Tefsich Solstrha
ol g 13\4}1\]:]—

=T

(# I1-3) 7I= &7 - 2015 7|& 11Xt H|OHIRH vs. 2Xt H|O[H|FH

= Aofig o | EEER | 2A | Al
AR (=1, ¢1=0) 0.90 0.30 0 1
A (A 56.2 2.52 52 60
AFFEH(2R=1) 0.94 0.25 0 1
2015 SRVFEf (92 f=1) 0.87 0.34 0 1
(12} 7t 5 3.27 1.09 1 6
wops) | ALSTE@EA A=) | 022 | 041 0 1
b)) TEAE(A, W) 5,943 3,610 100 31,800
v SR 9) 4011 | 7871 8 90,000
HIFSARHESARDRE YD) | 34,160 | 45,169 1,000 | 830,000
R ) 6,135 12,848 0 150,000
A (A, T ) 3,748 1,891 600 12,000
4 E%(l*—l o1=0) 0.85 0.32 0 1
(Aﬂ) 43.9 2.05 41 47
A fﬂEH( 0.90 0.30 0 1
2015 iol%ﬂ%(HHTZ} v—1> 0.89 0.31 0 1
23} 7 3.66 1.05 1 7
wjo]H] WSPE(4AA| EHYﬂ ol&k=1) 0.45 0.50 0 1
b)) TEAE(A, T ) 5968 2,983 400 20,000
v FgAM 4235 | 6,136 6 60,000
H] -G AAH AL AL 28,671 | 21,086 1,000 | 200,000
A4 6,653 9,401 0 60,000
23| 3,968 1,678 60 12,000

A gate sl 183
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A g o 2= 58 35] 7 (Ridge Regression) &2 ARESIACEH 533+ 3]

A A AR AT HaeE Afololl tREE Al (multicollinearity) o] A wf =
AREShe A RO R o] e ANESHE AHae] Al ghae SAA v

Tl ol FELA W4ES] MRS ofu AR FRAA Zoh E3 HF
off & F3lo] A ghak AR g Aol S ZolA Ho]

o] IS poli= TS FAck A MRS (2 )2 Faly] ik
a7 Ale] kAl y = oy 2, ) 0 ERY 4 Gk, i) e
2 28 AN GhSe] Qo EIge 59 glollA] Hol e o] Ho)

oh 25 A9 eAbke Agsh] ffslA Bals S8Rk BlasARt S E
R Akl S8 A HEgAE] el FAE Adehe WAke skt
1S A & 47PAlolT 7HA|S) AL
&, a5, WA TR o,
g o) ZFA7]7] ffef =Pt 2
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o e

Y., = o, + Bsex; + Byage,;, + ﬂ3age?t + B,incl,, + Bsinc2,, + Bshnum
+I'X;, +sex; : age;, +sex; : age?t +tegy,
L
Y, a7 7] A E8 AR, vlae Akt 7)) Es 4]

A,
- gué T

Csex;: 7= 43

age:,: 7V A

age?,: 7WEE A Al

incl;,: 7N 224AE

ez, 7R 2 9] AEGEERGTE 210 49 A8

B 71 TR SE4 7 4012 9 A1)

X, : 7ek A e (4 o} R4 fimD), RS RREA-1),
WESPEEEA] o=1), FANX](6~189))

sex; : age;,: /37t AFTO] QIE A

533 A& Uuts]d Al(Ordinary Least Squares)o]] WjdE] 32 7131 4]0
& o] sffd¥] o] A gofl ojsff A0 A= =] 2717 2EEH A (DS
ksl Alo] 1 4] (3 S Aolc

~ridge .

= argmin ¥ | (y, —z3)° M
= argmin”y—XﬁHg

~ridge .

3 = argmznz (yZ — QTZTﬂ)Q + )\Zﬁi 2)

= argminlly— XG5 + Al

8) 6~182 J=H B d Al 6xXH2003W)~182H2015) Hlo]E|Q] X|<4=5 oJulgt
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-AYL6 B 5B ARGl e &

SR8l A8l A7 A F HlolEHE dYste] as AL, HlaEAME
A, Ak, 12]a AR RA A5 NS At dvdo] Sk EH SAAE gl
A o ALHE AR AR RAF A5 E Tal= 1A O R ik A0S AL
gt A A ARl R 250 0] B9 SRlds wo] AlRE 7o s it 1
2} w|oH| R Althi= 1955~1963 A Bfolid Ao L& o] 59| HRldAF Fof A
2 o] 7IZke] FZIRI 19599 A VI AR kL 2z; wjonlEm At
1968~1974'A0l| 453t Alto] B2 o] 7|7k} F7HR1 197134 7152 654 = gheh. 1t
W] A A 2E] AT M) SR it Egh expake: S-E] ARE A
ae]of oJsl wia F7Fear ApeH] o AFS]H Y A5ole- vl At o] off Ayl
< Awd A 27PEsEC o8l F7eke AoR 7Rt Ak A A

2k 20174 #7he FHKITE oA S4lsfal The a2k,

g X (1+14,)

%7]'7/‘g%lﬂ]$+1 =

T

II a+i)

k=2017

%7]'7A]’§ _@_‘@i%l+l =

A, — QB+ AR R RS X (1 4r,)

II a+i)

k=2017

%7]——%2}}‘\—}1+1 ==




B oA Ay Aol sl A Ech WA 18M= A4E BAY, )3 A
Hlof| o3l duts]Fe] el 4AkEH Al T3 Aol el 4AkEH AleES Bl
S Y A GokEnt 28N = FFE ALYt Y
9157 9] e S vttty WA ME It oAl o] ERE ERIsh ] Sls)
AEAAG=E AESEAL Cross Validation®]] 2J3f] =749 H&AJS v|wslt}, E35t
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A FH2 CV(Cross Validation)E ARE-8lo] =4 @ XHMSE: Mean Square Error) 7} £
2ol = grow AEh A4Sk A gk a5t vl Akt #A, TLe]an
AR 73 242 7.9, 1.84, 204.2, 0,182 WERATE, Aol Hit A gho] Ads] A2
Al Vebs ot AA] Luks] A(OLs)e vl Aat 2fol= 2] ¢hglet.

MRS ASES ATEE FEANY HP DEAS, REAS : 150] F

fo

BIRE URh Mg A SEAS, WA A e, s
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=

5, SRAS LA TRl5 DRAS  mgo] 30 R Yehih 2o 4
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sz (L
(HE m-1) 2FHL0| Al Hiw
S5
AEH =2 HIZ&XHt S AYSHH|
Ridge | OLS | Ridge OLS |Ridge  OLS |Ridge: OLS
A 241211 68220 | 544.9 | -9315.0 | 6095.0 -2511.0| -33.8 | -51.3
A-CEA=D) | -741.0  -1087.0 | 10587.4 | 14440,0 | -783.0 0 506.5 | -52.1 = -48.4
Rk 5.7 0 -306.9 | 523.0 = 930.1 | -66.7 2673 | 66 | 7.6
APAE 11 56" | -23 6.2 | 04 29 | 02 -027
I1EAE 0.6 | 07+ 5.6 6.8% | 04  -14* | 0.0 i 0.0
48 9 A5 - - - - - 0.0 | -0.0™
7t - - - - — — | 336 336
HI$AHG=1) |-2653.5 -3988.0%|-25517.9 :-29300.0*| 167.6 | 1333.0 | -195.2  -199 2"
WE(HE=1) | -165.6  -33.2 |-16873.6 -19560.0% | -378.9 | 2614.0 | -146.4 | -146, 0%
ESY) 3.6 0 315 | 1709.2 | 2122.0* | 1353 950.7* | -0.7 | -0.8
Qe H - - - - - — — -
A ;o 192 266 | 2817 @ -4288 | -88 | -62.6 | 18 1.6
A dgAlE | 0.0 -0.01 3.9 5.2 0.2 07 | 0.0 i -0.0
Al ERAS | 01 0.1* 0.3 -0.3 02 03 | 00 | 0.0%
e oAt | 6871 -636.2% | -4412.2 | -4408.0™ | -604.3 | -680.6 | 3.8 3.8
A WS | 2077 -181.1 | -1060.7 - -1173.0 | -446.7  -538.1 | 3.2 3.1
Al A 5.1 86 | -173.6 .« -1825 | -53.9 739 | ‘12 -12¢
AP s | — - - - - - 1.6 1.6™
A :28AE | 00 | 0.0 0.2 0.3 | 0.0 00 | 00 i -00
dg: 25| — - - - - - 0.0 0.0
A e | 95.0 | 152.0° | 5162 6471 | -1.1 0 382 | 84 | 86
A ws 66,5 1 755 | 5855 | 700.8* | 180 | 968 | 57 i 57
A A 05 22 | 585 -75.7 0.0 | 313 | 0.2 0.2
SRAE AL 0.0 0.0 1.6 1.6" | 0.2 03 | 00 i -00
TEAS IS | 02 0.2 0.9 0.9* 03  03™ | 00 = 0.0
WA} W | 4687 4988 | 7920 | 8452 | 974 630 | -1.7 i -16

e GO S, M HOE 106, SOE 0,198 Lehd
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2. Yot Udtol Yo 2ofot FPed Hluw

A oM s I HsaAldo] SR A, Aiuas Aol v
Aol o W] Alart w7 AltE o] Waro] FRFEo] dAEG 2 oR
= 4= ik o2t thes3Al S EARYRAIG(Variance Inflation Facton)E- 7|
Absto] rishe o dukal SR o] gho] 10Eth A thaa4l/dol Jlkal 7RI

2 UERTE o714 Ris X, & 4504 sl no) A4

Xy ~ By + 0% + 5%, + 6 1 Xy T 01 K “_'—IBp‘X;)

2 Upehd 4 glek. webd X7} b s ofs) A 4 ol B2 10
AASIAR VIE, ¢4 AR B

AR HOlE| S ARFIEE (E T1-2) 9} o] RS 7k B} o
£ 1060 BY F8E BEFAAe] whe Ak 3
9Th 5 191S ARG A5 T

oh
_,d
oﬂ, filo
o
%
il
i
ne
N
30
T



Eh=tHa SAFHEO I QIE{AIM HH~ AR I
A (A=) 372.8 A Ag 1708.9
Sk 3113.8 4 AARE 771.9
A A= 8467.2 R 20.3
AE 445.7 /g s ue-xt 9.6
ZE L9 (29=1) 303.0 A I8 16.1
WO ZH(-8=1) 288.6 4 A 30.4
AL(HE=1) 343.7 g a5 1755.3
ESY) 320.3 A At 1418.1
_ - o9 mS 1202.9
_ - olg 1 2 2593.5
— - AL H|OA} 30.3
_ - AL TS 6.3
_ _ wjox}: WS 15.6

oA FF ALt Ytz A5 o] He S vud RS it) Hlule
5-fold Cross validation(CV)S ©]-838}1l AHEA-E MSER AARSICH cve 541
A AuLs JAlof| AREE HlolE 7 obd =A<l dlogo Hgste 4 duts

NS 4= YEAS BlS] SR B OR 22 FARYo| dnht RS

A5}17] Q8] ARgBH= Hh ot} sfold cvell that 4121 ¢l HA= (R2) ol 4] A

il

(G -3) 7 o] FHEUFE FEAML, HIFSAME, B4 o)1 gl = gk 2}
719] 9ol FRIHREE AL MSE Flo] SAH R faskA]= ot o
uk5] 74 o 2 HE] AakE MSE ZhE B 27| Ueh) 53887 ma o] Aako]
YRS Hrt 22 2 o2 LpehyT.
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(E m-3) MSEO|| 2|8t &ty H|w
B4t S8R 2et517(0) Xf0l(R-0)
T8R4 40,572,314 40,731,360 -159,046
H|F-gAE 1,070,938,910 1,072,398,187 -1,459,277
3y 184,303,419 185,212,519 -909,100
A=) () 6,897 6,907 -10
2+ 1003] W 5-fold CV A1}
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(GO HRE)!

= AE 70M((2005) 75M1(2010) 80MI(2015H)
159 23,578 14,210 18,642
AT 289 27,128 33,114 26,807
35S 41,022 52,699 54,781
159] 1,076 831 932
A7 ] | 229 1,638 1,544 1,637
369 3,165 3,066 3,489
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2 1. $%YHU(Ridge Regression)

-0

O 5&2He ATl e LAt B 32 3= 0 o SaaXitks

|
o
EOENED

0 xZ BB, yE FL UL bl ST ool o] Lehd 4= 918

A~

ridge .
g ZargmznZ(yi—xiT/B)Q-l—)\Eﬁ?
= argminlly— XG5 + I3l

— 71 A(Z0)= 9 A9 v o] AeE 28k 7Y Ulive
(tuning parameter)2}al gt
© N7F AR v A 24 g Zolx|al 2o}
- A=00]1, 9] A& HFEIAOLS) 2750]

~ridge

5
A
jai)

+ A=coolul, "' ~00]
+ 0 (A Coool, Bl7e] OJgk 419 At stetule S ko] FRE of
279

O =3 3]0l A 2] HeK(bias)1} EAKvariance)
— 3742 ATHA-S MSE(mean square error) = LERH 4= 212

— A @ A= MSE = Var+ Bias™22 Ve 4= gl



(82 3% 1-1) MSE H|u oA} S&€3|7 vs. YEIE|7

-——- Linear MSE
— Ridge MSE
(==} - -
— —| —— Ridge Bias"2
— Ridge Var
R e e I
=
~ |
[
[}
i
— [
=
T T T T T T
(a] 5 10 15 20 25

— 28y BE Aol 2 ke 7HAIHEE i AR elFEe e Y

o] £ El+= A Fh=o] 48K (Existence Theory)2D)

]|) Longley’'s Economic Regression Data(Becker, R, A, Chambers, J. M., and
Wilks, A, R.(1988), The New S Language, Wadsworth & Brooks/Cole, )

y GNP Unemployed Armed. Forces Population Year Employed
83.0 234.289  235.6 159.0 107.608 1947 60.323
88.5 259.426 2325 145.6 108.632 1948 61,122
88.2 258,054 3682 161.6 109.773 1949 60,171
89.5 284,599  335.1 165.0 110.929 1950 61,187
96.2 328,975  209.9 309.9 112,075 1951 063.221

21) Hoerl & Kennard(1970), “Ridge Regression: Biased Estimation for Nonorthogonal Problems”,
Technometrics, V. 12, No, 1, pp. 55~67
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98.1 346,999  193.2 359.4 113,270 1952 03.639
99.0 365.385 187.0 3547 115.094 1953 64.989
100.0 3063.112  357.8 335.0 116.219 1954 063.761
101.2 397.469  290.4 304.8 117.388 1955 60.019
104.6 419.180 2822 285.7 118,734 1956 (7.857
108.4 442.769  293.6 279.8 120,445 1957 68.169
110.8 444,546  468.1 263.7 121,950 1938 06.513
112.6 482,704 381.3 255.2 123,306 1959 68.655
114.2 502,601  393.1 251.4 1253068 1900 09.504
115.7 518.173  480.6 257.2 127.852 1961 69.331
116.9 554.894  400.7 282.7 130.081 1962 70.551

> Im,ridge(y ~ ., longley)
GNP Unemployed Armed. Forces Population Year Employed

2947 0,264 0,0365 0.0112  -1.7370 -1.419 0.2313

(B2 12l 1-2) A 2ol = GCV — Longley’'s Economic Regression Data

20

10

tix$ooef)

-10

x$lambda

(smallest value of GCV at A = 0.0057))



HE [ CVOl Ot SHOHIY Mg T

0 HBAI(MSE) S 24517 2J3t 5-fold Cve] Ak

1, AR lolElS RiEal) 412 3 ssne
2. 1/5 Blole| = HE| 585712} OLSE 712t L8] mhahu]e|(R4:2] A4

2 NE

3. Y A] 4/5 glofEof A webnlElE 28ste] AISAE -t

4, of|&%| 9} AA| %] 2] MSE(Mean Square Error) & AAFsH

5. 2433 Zh2ke] SR dlo]el 1ol thel Aol 4l of vk

6. 481719} OLs 2 8] k2t AUHE 7S] MsE] Bt gk ALl

7. 1-6¥1 1008] 310} R sigle} OLSmive AXHR MSES] Bt hS

24z} AAFSIaL A7) vl

(B2 B I-1) MSE MIEAAL Zn}: SEXpA

(2 W+ 9
Sl Ridge Regression(R) OLS Regression(O) PN((230))
tlo]E 1 40,437,332 40,603,842 -166,510
dlo]g 2 40,751,055 40,897,798 -146,743
go]g 3 40,522,548 40,689,995 -167 447
dlo]E 4 40,524,721 40,683,921 -159,200
glo]g 5 40,625,913 40,781,244 -155,331
Bt 40,572,314 40,731,360 -159,046

£ 1003] WHE- 5-fold CV A3}
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(£5 ¥ I-2) MSE MRAILE ZAnt: HIZSKH

() Wk )

7= Ridge Regression(R) OLS Regression(O) ZI0|(R—O)
dlolg 1 1,072,038,392 1,073,434,550 -1,396,158
ol 2 1,073,110,749 1,074,410,701 -1,299,952
dloJE 3 1,067 484,476 1,069,096,275 -1,611,799
dlo|E 4 1,068,851,895 1,070,471,938 -1,620,043
glo]g 5 1,073,209,037 1,074,577 472 -1,368,435
Bt 1,070,938,910 1,072,398,187 -1,459,277
31 1003] ¥HE- s-fold CV A}
(B2 # 1-3) MSE MEAIA Za}p: HxY
(2 W+ 9
o= Ridge Regression(R) OLS Regression(O) X0I(R-O)
dlolg 1 184,331,390 185,186,398 -855,008
=I=) 185,357,702 186,252,579 894,877
Hlo]E 3 184,460,139 185,312,992 852,853
dlo|g 4 184,253,872 185,182,736 928 864
glo]g 5 183,113,993 184,127,887 -1,013,894
Bt 184,303,419 185,212,519 909,100
211003 H¥FE 5-fold CV A}

(22 H [-4) MSE MISAAL Zn}: AiSh

= Ridge Regression(R) OLS Regression(O) X0|(R-0)
dlolg 1 6,883.9 6,892.5 8.6
glojE 2 6,906.3 6,916.2 9.9
Hleolg 3 0,905.7 0915.3 9.5
HlolE 4 6,917.2 6,928 4 -11.2
Hlo]E] 5 6,872.7 6,881.7 -8.9

Bt 6,897.2 6,906.8 9.6

Z£:1003] BHE- 5-fold CV Ax}



QS T AXpMD} AYEH| H]@
& vs. 1X} H[OH|EEY ys, 2X| HjjoJH|ST)

(20159 4|

(B2 # 1) @At 2] e
8

- 20158 &l 2t vs. 1

2%} H|0|H|SFH

AR AEH|()
T 2015 1} 2xt 20154 1X} 2%}
AlA| 2f | HIOH[RH | HIOHIFH | A 2t | H|O[H[FH | HO[H R H
A 32,829 36,444 32,933 3,272 3,889 4,025
- =R 33,861 38,014 33,602 3,439 4,113 4,132
Rk}
ojz} 24687 | 22299 | 27789 | 1949 2,251 3203
35L9) 46928 | 44480 | 40479 | 4593 4,976 4,596
AE| 289 30367 | 34,063 | 30787 | 3,174 3,819 4,150
159 20325 | 30790 | 27509 | 2041 2,872 3,330
ujj-o- + 34,866 38,701 34,571 3,497 4153 4,242
A A=} 21644 | 21816 | 19390 | 2,034 2,175 2,227
e iE ol | 52,150 53,022 40,395 4,682 5,208 4,394
o
E vyt | 28972 31,881 26,792 2,990 3,526 3,721
1) 20159 AA] ZHG6~64A41 Bt), 13 Ho|HR (20198 56~644] Beh), 23 Hlor| (20314

57~63A| )
2) 2017 7|2 @7}
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