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(Non-parametric) & o]&3] ZHogxn HAEAEIlY FA A7} 1

wa] Wik gkl

1. #REEY(Semi-parametric) kel &gk
&R e B

B AT = ikGRERES Y] RHE AFd wA=
TS UERMNY  Jii(Semi-—parametric Method: AF3| B AAR= | RS
A, 71 AuWgs BEA)S o] &ste] BAstaAl sty SRIAE A
T RZPRES AFo] mAE G¥E M| UA BEXERI0]
ESiste]l B AFAEo] ARl e AR EAATE ARSEA 7HY)

A7 &AM et v 285 AFAAMA s AR R
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Follof Admo= A e 5 7lel K SRRl ASeta e
gl wal WOHEE Dol olE Mkt s A IS
& Nl k= Aol

ey g2 e W deAzEsdE da 7FaAEe]

ZrEwoehy 2AHE Adal AT E EBoe ke dh

of % Fahe] A 2ol W MikREe] w4

gl 9E el gnta ek

1995 BAMES] T i EREIEG S $6900le SAE 71sa 9)
o e, AESERIN6S A14dslel dE W ARG
TR vE FNAF AR sk ialbiE A4 71 5%
wRrol 3 1995 AR $690°) EATF UG AR B Z4ERS
1694¢ Bl vF ARRGAEY mee] MARES AFE WAL

Aoletn F2aAT
Lt Alo]Z4(Philip Cagan)

A o] 71(1966) 15,0009 7FFe] Ty S H(Consumer Reports), 7
EAES ez 3 1958 RE 1959714 9] A& Ee] ek HE
ZA A REFE4(Private Pension)oll 7143 AFEE©] KinAEKERY

A% gol st rhs AHLS B, o)F Aode AFAEY
E800] A% AGAEAA wFADe] dE B B doA nF
gul 9% A% 59 Ao AT 3, AR A
2o AQgom A4 wmyel Aol U dule Bage 943
£% do] AHA AZETE AFAAGE Aolth AoAe AFA
wo] o] Aol ulF KIHLE fERths SHelA od® A4
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KeN
=

Ak (Recognition Effect)2far W 3}$itt.

x:nm

Ct. 7HEL(George Katona)

AEV(1965)+= 1962358 1963d7HA] ¢ 20007 +5 thito= &
A\ fiZ% (Personal Interview)ol A AFA T 7138k 7HA7F 719814
e ZHAlel Hls JHQl ASEo] Erhe AMES AT AHEY
st AIES SREAE 9 ASHR7F @A F Aokl o
AAW 1 BRE AFH7] flete] oS ASS stels O S
7HA AL vt Zio] R ﬁ%xﬂ.‘iﬂ 7FdAE A AR X
FEMQ B BE OIVHT FRoH o] HRE
=2gsh7] ¢ oH &S 598Ee }r_‘?—ﬂ.% shthe= Aotk AEUE A
wAEE fdeke oy e dAds B R (Goal Gradient Effect)
2kal g sl

e
H
lo
RE
B
=2
=
rob

pni
D
m} UFf m

2}, ™ E AElol(Martin Feldstein)

fs 24 -wRdoRIs) FIAR R ie Crce Morkd),
N AAFAES BAAHo] AdH oz [HiEsel ok et 4

[rt

E/\F/]r“"](1974—8— AeA Lo E%]O] 7] A WA= g¥E

w7 9 AeAQ TAAFIIRY oA A e HAANES
NAAksh Tehde A A57) 28 (Extended Life Cycle Model); & ©]-&3
Atk o] REL AFAlE Y5 dawofel tig 7uE duvidAE
o] FHIREE 4 S 7heAde d8stn Atk dAuAEe =Qow
271848k A5 Ada7dAES #olkxl #gliksetel] fEiRE R
] A AES fJste] s B AS5S T o] dAs= =

EAEROS o] 2 RIS 140 (Induced Retirement Effect)2}ar kSTt
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o] A5FFel oAste] drsia

el Adsi. & 2P 2w AgAErt EYHoEN =59
250 YAFE BAEY] Wi =SS A HrEdLlol ks
A=7FdAre] A A Fo] AT Flolghe dFo] JbeEzith dw
Fede Rt HASF Ags 9 A5 AT onda HE
2EFOl L o] 5 HPEUEHURE (Wealth Replacement Effect)2ha a$3th.

Loxj'?‘ t'%ug_%ﬂgjgiﬂ e AFAEE =43t A4S HENE
0]

Aas Aoz diEy AEAEC] 01 Al A
o A=

1< ﬂ7l°ﬂ «16H Xi—;oﬂ Ul A= B

4 AR, wed, AR =
ol WE AZEIE AR 2T Fuel gk Ao e
9 =g Aol Ty AEAEE AFAEI B A
SRS AGYAEA BAKAEAE BET R0 104037
AFFI7} AR mFe A AFARY meom WRRe] A%
o] MASIL & Aol FAHL otk

MR AR, & o] 8ot AFAlEe ko] WM
A gkl tete] BAF AEsEANE Ao wWR1T)E F
B At 223 (Overlapping Generational Model)oll &<&59] B34S 11
Hote FEEY TS F71E8 Yo R HAEXERIY F=
Al 2E8s Fdsivh = WAL o8 dHE vlw =1l
AuAEY] g BAEH olde] du FRAHES 25l 7o
A ol e du HAE ATt e, ol d SLEAWHEY du
ZFea (=] A Ao SdEth webd WA svds
Arees A4 S2At vd AzRE d FezmisdAz 55
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(R 1) FELHEI Ritirgol o|lxles R
(B35 D2l A< Time-series Evidence)

dard | BHUs | BAIn [ A0ARel vAs £
1974 | Feldstein W 7H4H] 1929~71 594
1974 | Munell 107 A= 1929~69 | ®44
1978 | Barro 74 1929~74 Aol & ¢ gl
1978 | Darby W 7F 4 H] 1929~74 T4 52 144
1978 | Feldstein 74 1929~74 244
1981 | Lesnoy & W 7H4H] 1930~76 Aol & 5 gle
Leimer
1982 | Feldstein W74 1929~76 | A A
1983 | Lesnoy & W74 1930~76 HEA3-0lgt & & Sl
Leimer
1996 | Feldstein W74 1930~92 244
1947~92 | B4

(R 2) FL£HIE} RatirEol olxl= HR
(%EFE DT Cross—sectional Evidence)

A=A} WA S| v X &= g3
1979 Kotlikoff Aol & 5 gle
1979 Feldstein & Pellechio 544
1983 Blinder, Gordon and Wise AdEF
1984 Diamond and Hausman 544

(K 3) FLHIEI} RitirEol olxle R
(BPRRE #Erm 241 International Cross—sectional Evidence)

A2k A Fe] v A= 23
1967 Aaron 43
1968 Pechman, Aaron, Taussig FAgHelg & 5 gle
1977 Feldstein 544
1979 Barro and Macdonald FAAe)gt & 5 gle
1980 Kopits and Padman AR & T4
1980 Feldstein K44
1980 Horioka 43
1983 Modigliani & Sterling e 5
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V. JERst EAHIE RATRIS) Kol
VA MRS 1T B

W:U( Cl’ LO'*’M:U( Cl

(1+7) , L1)+ V( CZ, LZ) ......

(2)

W ANQle] A el g8
U : BH8d9 a&3
Vo HARTY] g 83
y AT 7R JRARQ1e] Al A 24 8H(Time Preference Rate)
G G =12 m7]19 &H
L (i = 1,2 :"7]e o723
LW1:].7 LZ'(Z.—]. 2) .......................................... (3)
w4 weste slal o] QRS 12 AifseE A% LY =1 L,
L & v FFE Ao R4S Atk AY] 27] R &8
e HQIES AN A S A oA BEAASES wiAle, &8
F4E 24 MRE 5 dthn AR AHew AeHE BeEs
o Ao} ol wir] E&FHgrol digh dAp wlEgke kol oA mEak
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43t 3 A5 ZAHEarnings Test)® QI8 A2719] 2450 3]
M ag9 Aol FadEva 7Hgstn ojglst 7hgstalAl wlz] 7
Ao v gE= oS3 o] rdEEh

Clz(l_t)(].—Ll)_S ............................................. (4)

SAS

Cy=RS+(1-HD(1— L,)+B—a(l— L, =<
CZZRS"_(l_t_(I)(l_Lz)"‘B .............................. (5)
R 1+o1A%,

B:ds #

A7) B B AFAEE 2 6)F 22 dakA ek (Budget
Constraint) slol A &%t}

BC(budget constraint) = Rt(1 = L) +(t+a)(1— L,) = ©)

3 AFA =] o bAoA &
sfmlse], Akkel ALY ALY )AL by ATAEZLE
Qe g WARRY AFozVH At £9E} FUs v}

4315

1. Faigitzl REMFE v R o

AFAL o] NHAZA vAE &AE WIS A0l A

of M713k Fetel o2t Aofetell A F8&E Sdistels HHE R
= gk W7RRle 28 SHiEkes A (D2 YeEhfol it

L
Max W= 0 €, L)+ L2 e vy e, Ly)

st BC=Ri(1— L)+ (t+a)(1— L) e @
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W7RRIel B& =gk 2AE E7] Ad AR dagA s 4

8% 2t

L= U( Cl, Ll)‘l' V( CZ’ Lz)

+MR(1— L))+ (t+a)(1— L,)— BC}

U]X]T S L2, A Oﬂ OH J:]U]—y—o]—tﬂ Ijr /] /\150] E%ﬂr

%:_Ul'i_VlR_/i:O ........................... (9)
S~ v Q-0+ V- At = 0 e (10
2

2L — R~ L)+U+a(1- Ly—BC = 0 = (1D

oA AFAEL mYol AZel A= &S HY] A3 V] 34
Bell gtell Av2dt A AAeshd of 450l fRHrh

(Un+ V)22 +( VyR- VIIR)4—R%— — VLR (12)
Vi QR (v (-t V(- ot Vi)
_(Ha)% L () e (13)
(+ )%z L] ettt (14)
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| Dl =
( Un+ VnRZ) (VpR— VR —R
{_ Vll(l_t_a')R} { Vll(l_t_a’)z_(l_t_a) V12+ V22} _(t+a’)
0 (t+a) 0

=_(t+a)[{( U11+ VHRZ) . _(t+a)}_R2 Vn(l_t_a’)]

el 9sliA Uy <0, Vii <0, Uz > 0, Viz > 00]7]e] 2] (15),

B\

D e @ zherh Adve FAE olgele] Sz Ew 4

OB ©
(16)= 4=t
_0S -
oB
— VurR ( VipR= Vig) —R
O [ Vn(l_t_a/)2_(1_t_a/) V12+ sz] _(t+(l/)
-1 (t+a) 0

| DI

= VR 040"~ VpR= VyR) - —(tta)} 16)

ROV A= t-@ (1= t-a) Vit V)] oy

2 16 (= VR - [ (r+a)?]°] 1E(Positive)o] 1L,

2
(D {(V R—V R —(t+a) - —[-R( V (1—i—a)

o] Ka(Negative)o]7] il —95 o] glo] (91X faQlx] ERmsic)

9B =
b AEAlE Ejo] R A% Ejel vA= G o] o]EH
o wHEFel vw AUEAdl 28 FEIAL % P2y A7
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Yi = BZ + mX) + &, 0=l o, n e (18)

BB, o b= pPEIZE WA 2] 31717501, mi [R? —IRE )
21¢] g Agkroltt. o71A WS Y AWER(Z, X)o o9&ty Hit A
¢l wkgo]l 7 & [R,(EF ¥ Parametric Component)o] s A&
(Linear)o|t}, X € IR%| tlsir= u]A8 (024 55 Nonparametric
Component)Q! A2 Ao]et)

71 REL B BRI H RS FES sAl] Eekska gl
ERME) = ) BT (Partial Linear Model)olgtal E#
Speckman(1988) 2] (18)2] m H-&& Wd2ow FHAgozH H

A FARAT 2EE gAe Bl 1A 5 Qb Bwe 73
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Atk o714 WisE =9 7%

aHr 19
SHFull Rank) (n x @ ddo|H Az 7}
Aol R4(Additional Parameter)©]th. o83k 7}A sl E244 2dS
gAYz xdetd 2 (1909 2k
Y_Z,8+W/1 FE eeeeeeeeeeieiii (19)
B o AE A A A A

7778 = ZNY - WA
WA = Pw(Y - ZB)

% Py=WW' W) "Wl e we %
(Projection) S UERY 7%= HpRE

22[(Column Space) 0. 22| #¢4f
Green, Jennison, Seheult(1985)%

«l n x pPd FAAE oJnlFch
A 4 (Projection  Operator) =

Tt (Smoother) 722 AT A& At en, o] A Fuset

mass A 2D (22)9F 7o) AojHT)

Bes = (ZT(I _ Wh)Z)fIZT(I W) «oreeremesnesssnnns

s, Pyt H%

=

@1
mays = WHY - Z,BGJS) ....................................... (22)
(23), (24)8k %ol

s 4 (Idempotent)©] 7] wiizoll go} veol FAA= 4
xdg 5 9

............ (23)
W} =pY -7 :8) ................................................... (24)
47 AL REAHC
L 513

2 24" ZH(Partially Adjusted Residuals)
AR AR A 4 ok
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VI. #ERFERY kel oSk HEEAER
2z v 3L\ 42 (Non-parametric)
T2 el ojgh Aol kA B[RS

A
ZreFs] AdEoan Hxko oldlE F7|Z gl

1. R 8 MR

=

WA 2 RS K (Probability Density Function)®] €4S 71z
A (Random) &2 22ol+= 54 EZ=X(Any Random Quantity) X=

ads) BAb o 7 SRPHE Fo A X R AEA R
duol X7 SRS gEo] wep gAol= Zlo] s&Hh ey
e GEUEdrEiy FEE FEA(Sample)oE 7 E = d# 9
BE3A7F oA = A5 A BAak o] A9 vEFH WS of
3t HEHEC (Density Estimation)& #H25 = dlo]H 258 W9
F9AE A4 wEo] Wi Z(the Construction of an Estimate of the
Density Function from the Observed Data)S 5=3ht}.

PR TR PE A R eelEst vl R

iin3

b
J1m 4“‘

Hel
4 Fat(a Known Parametric Family of Distributions)
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Lk WA= dHeolHe] £48 vkt
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HI R gRlo] ok 349 A GEUE FAHS 9l &3] AR
= Jide] A9 (Kemel) F40lth 718 dedh 499 AdES G
W AGsF(Kernel Function) K& X388t 719 4 @H(Kernel

Estimator)2 T2} #2o] Aoet}

— 7QL n X
F )= nh ZZIK(

23] 4=(No. of Observation)
A =X (Real Observation)
h =9 =(Bandwidth, Window Width, or Smoothing Parameter)

(D)

Ad FAZ o8 B A A 207 BIHHE THAIR

L1 U e
e (26)
# A W= =(Bandwidth) hE % %‘Oﬂ AoIA = 9| (Bias) 9k Ak
] E#o] =9 I (Trade-off)7} $AH 02 1eis=d], 4849 WE=S

= odd FdoeR B oAFdAe dutsiazl AEs "ol
(Generalized Cross—validation)S AF&3}i T}
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G =BY: + BYrr + BWe + F(Xi) + & ooererreemeeseeees (27)
& C 2WAE, V7R RS, We 7HAC s, = Tor 1, 2

L} #&iE HHE=2|=(Optimal Bandwidth) &2

AALD Az o] AZFEA(Time Trend)E AAsH] 98] AH-&d W
R A S H3 F E(Log Difference)stith. -ats FHal=
%] (Common Log)¢t AFAd)4~(Natural Log)E Zt2F %83}

o
ju oko
=
3

bty A8 4~ e d) o] A (Generalized Cross—validation) S ©]-&
4 Medes Mg A3s ey 2o

R4 EFEW HES FIASH xE Y=L =(Optimal Bandwidth)

A2 =9 =(Optimal h)
AbA il 4=(Natural Log) | &t <=(Common Log)
AL3] B A h =127 h = 0.18
A 9 8 h = 0435 h = 0.18
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1946)74A41 9] A7 AAL A5E AHEsY. FH0l AHSE W=
© 197 Ad 2RAE 197 A2 THRELS, § HEe] 171 AR
(lagged) ¥, 109 Ad MR, 199 A2 ASRAF, d49E
ol AEXAERRI1996)0] AHEE ARt A AAD dHelHE

A3,

FARY: A LA} MRS Piel] AA)5E A A

anAE | auAEe AREE] M ey
g 344 0.6637 0.1634 0.0350
EFAA 0.0445 0.0327 0.0408
A8 RAgRe] 1A A Et 0.0003
FARG: A DGR 25 Rioln] Fau)5E AP 4
anE | 2ABe AdEs | ) e
g 244 0.6678 0.1643 0.0386
FFAA 0.0443 0.0326 0.0406
s uge] nAE aAEs 00041

Hr e PRA R (Fixed Marginal Effect)® B RS2 FLEo] A Fo] A ] )
Fgi(the Marginal Effect at Sample Mean of Non—parametric Part)Z 2]v] &}

204 % wAE] ARAE | A
g FAA 0.6827 0.1694 0.0529
EEAA 0.0304 0.0229 0.0279
A}
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Summary
Semi-parametric Approach on the Private Saving
Effect of U.S. Social Security Program

Sukmyung Yun

During the past decades, debate has been focused on whether or
not the United States Social Security program(OASI) has depressed
private saving in the economy. In the context of concern about low
levels of saving, capital formation and the consequent impact on
productivity growth and output, the issue is clearly important. In a
pioneer article, Martin Feldstein(1974) estimated that the introduction
of the Social Security System had reduced personal saving in the
United States by 50 percent. Subsequent empirical studies presented
estimates both supporting and contradicting Feldstein’s conclusion.
The debate is still inconclusive.

Recently, Feldstein(1996) reexamined the results of his 1974 paper
on Social Security and saving. His new estimates imply that the
Social Security program currently reduces overall private saving by
nearly 60 percent in the aggregate. While his estimation is based on
the traditional life cycle model that includes the SSW(Social Security
Wealth) variable as the constructed variable, the SSW variable is
included as the linear form in the model. However, the estimated
value of the SSW might be sensitive on the functional form when
the SSW variable enters the consumer expenditure form.

Remembering that Feldstein’s estimation results could be
sensitive to functional form, the non-parametric methodology, which
1s model specification free, was used to estimate the SSW variable.
Semi-parametric estimation shows that the current U.S. Social Security
program has reduced overall private saving by between 6.9 and 1345
percent in the aggregate. This result doesn’t strongly support
Feldstein's(1996). It is noted, however, that this result is not robust
in that the estimated values are sensitive to the optimal bandwidth.



