S+<=(pricing kernel) 9]

EZ# 29} T-bilDe #37HA4HA

-
X

71 22 HFF25

SERS

o

3= 7] (benchmark)©. 2 Hansen-Singleton?]

ol

H

e
optimal GMMZ A ¥} Hansen-Jagannathan(H-J)¢] distance 73

el

O

X
T

=K

el
<!
W]

™

ol

=3

ok s Al A

}

k<)
el

4%

[e)

=

=K

<ol o

-] A

L.

=0
=

2 2HE F

ol

o, AFAzHE ol

1

o)
AA -

°|

o

o))

—~
o

Eo 257 Fobgol

o

7171 A4 o eleet B A

S

FRormg H AFolM%E 71ZHE AT}

[s}
Joint test, Multivariate Inequality restrictions test, Hansen—Jagannathan

. Hansen—Jagannathan Optimal GMM test, Hansen—-Singleton Distance test,
Bound, Minimum moment bound

<1l
o]

Ho

0

o

=,

Gl 58 413%

foi3
Sl

AF56-1 A&l

151-914; E-mail: bongjunkiml @hanmail.net Tel: 02)880-8252.



1. A&
Sharpe and Littner7} AFEAAFAZA A Y (CAPM)S HESFS v AIHELS o]
< T3l &AM A#HM A S 3 g
|

mge AA FgANe 4

i)
o
—E—Eﬂ&“
o H 4
o

(anomaly)5& A= Ayslx 2l
g =Ao] dojtent o3
French(1992,JF)+ X3 ¢] o]
24 oo ez
book-to-market EZEZg]

=
oleld FEel 4wd &

=
tlo v
rob
ol o
flo
zQ
rir
ox
fuj
o,
2o
o
o
=
:Oé
o)
[o5)
3
[o5)
o)
jon)
[aN

¢

oy
U
Y

>
:
o 2
4
I
rir
N
N
N

£ 3
A2 84 (pricing kerneDol| =9} 3}
.2y o] oA AdAvL
W2 A £ola gads dnza ALS
ot HAA (out-of sample test)oll A 712k=7] Ht}. Z12]3L Ross(1976,JET)= A
(no arbitrage principle)& ©]-&3Fo] tf @ <l(multi-factor) XS 7HEgt}. 1
o] Falelx] LA HoR WAEK dSozR 7AE A A A #pe]H el
3t} 183 Lucas(78,EMA)E AAAAEEH O] AnH| oA FHEsld]
428 (CCAPM)S 7)9al=d o] 9 A=Ay 23 2

19
]
o
o
X
X

%0,
=
iy
59
Q‘L

=

ST

%]
il

T
2

Q
rlr
24
[
il
ik
fo
i
NS
i
r)
ol

?l’;
-
Lo

I~
T

= i &
)

o L A - s O/
o4 ot X TN i
T2 e 2w
2o =

o ol
i Y o
S oft nfu 5
o & I
o o
. “‘:
o -
lo, By
AT
o ¥

i
e
o l‘
do
fr
[
=
>,
)
ng
>
bt
fr
2
o
X
[-40
o
O;
o,
%0,
fr
rE
2o

>
We
ol
y oo
Y
g
Lo,
%
19
i
flo
o
N
2
ol
-3
g
o
ol
ok
k
i
rO
o2
=
0,
o (
o,
%0,

dozoy} IA] A J& zx] Kl Qv #H o= Ferson and Harvey(1999,JF)<]
SR E ol 215 2¥ 3 Cochrane(1996,JPE)S] A&EFAtel 7|23 2y Eo] 7)
W5t} Ferson and Harvey: 7FAAA S-S 91d M (risk factor)9 AH HS o
Wehe =7 W] e v dibdow = Ao = AR SeE sk
Hrol 5 g Hol Rde] AWYs AnAyE a3t vk v =g A
gt dEste] A Al Al A ARl g o] A& Aledtt. dH Cochrane RF2 714
AT E AeRATdEe] dar Buh o] B2 de FAe Jides =sARt 714

%Al ZHcontinuous time) R 22 Merton(1973,
EMA)9] ICAPM, Breeden(1979, JFE)¢] CCAPMo] &t AZHFol dojx Axte 4
=% APTS}, 4= Lucas® CCAPM¥ B3k ZAE Aduh. o3 o] Al o] &
R Tz HES ddsy] Yd B ByEo] MEE tedt AlEo] o] F
of A3 YARE o}A] o= RFPo|} F& A|EE 9 F kA FEAzle] dis] WA A
AgaFA Zata olvk. oj#l gk AaellA o] Aol ek MR =37 AA A=
Hansen®| F #=&(1991 JPE ; 1997, JF)°] 13l¢]t} Hansen(91)2 7]E£9] P Eo0

NZEE R WA ARe FPL AASFREN 1AL vfHoE BAdA oY A

iy
o
=
>,
fa
>
)
=
%2,
oo
o
fo
=
k1
r o

\]



obar AZIHEH Apakt vl Al

A
H

o GMES

Kl

= M A

A kol ATt

SRR

Ask7] wpE ol

Fe @l &
bof, 2 A g o

S

ahol

9] n]¢+u] A& (incomplete market)

3

s 7E

Feroll eha

x

Aol

ol s

7N

o
o
al]

o

=K

o
e

&

o))

12]32 Hansen(1997)

Ho

fof ol® of

S

(return space)ollA¢] A (distance) 7IE& A&

=

TR

AR Ry

)
“

ol FZkollM el B

wel 71

o] ko] A
sto] 7]

Arro 72 EE =

=

ol& °|&

o
T

Ft}. Hansen

k)
“

ol vAl Als s A gtew 4o

B

to] o A7t Gol

S

toldlih, e

%

=
=

A

Aot} Jagannathan

e

o

]

] o]ZA o] Hansen-Jagannathan

Folet=

A7t
tol AAgstAl =

o]

o
T

and Wang(1996,JF)

el

A A%

!

=

-
R

(sampling error)E& i

FO
o

o
N
)

—~
o

™

(minimum distance test)o]z}

= AAH 9w ol

zt

A o5 o]

7k} 717l

S ol

2~
T

e

93

s

}‘\_]__

7
B5EHQ EAAE oW ol

7}

K

=l

T

4 wjon

3

olg!. ole

_]
Hansen(1982)2] # 4 (optimal) GMM 7 7 <l

K
el

M
-

iy

3

il

of $-<&ef Ha

i Hansen-Jagannathan 324 Az AA

&

N

i
o
™

o

3

o
S

ke
T

ol

_?4
HE w71 ¢

3|

?l_

™ Hansen©] AA]

o}y

0] =
A

ojw At 2] Wkl

—
=

= =
=

Wove 22 o

i3

il THA]

3|

]

Zﬂo

o

]

Z_’

U

o

H A (optimal) GMM

Hansen-Singleton?]
(weighting matrix) Foj7} & o&

1



wmfrﬂofr:
LtNrLﬂ%ﬂDll__/lcELl
ogz_lﬁﬁ o~ Sy
oo X e AWl A 1r
Aﬁu7]]al1r Ei1£usnﬂ
U w9 0 @ =< N = = rook 5 B = oo T
o =
iR FERETLLEERS
T oy K H -~ R e Tl < vo ™ H RO
T 9 o o X & s ™)) WO B o T omo =
ﬂﬂﬁTz B = A = T oo © T T
—_ ~ o) 0o oM™ n} g M 1r61,| el
<) WO N ™ o X ™ =o A= T M A il | S~ o< ~ VI~
X ™ AR X R o) = ) £7ﬂﬂurﬂo %%E.ﬂ N
X TR N T Nox g CoCL mo— of ™o s ny T N Mo s ERCC,
i ~ < & I wauou. Y ﬂ}ﬂzﬂ zixsﬁEA
ﬂwﬂy3ﬂ1Ea4§&ﬂﬂ&%@qam;o4ﬂ@m¢a i3 T ™
< <0 o1y o g = mg o — alo = TN N Nlo N I TH H X BN Moo
DK o W duw.,_ = = W R an 7 X mh o W er = = .M mﬁ_u E‘#_ = = = Amﬂ
wéﬁﬁmg}%oﬁ@WWﬂquwyﬁoq;%ﬂ@ﬁwwghg%
T N o] N o T ol B _ Moy = & o = i
o roo Aqu,_qﬂ e ol Aﬁu,_47] L . R
> — ™~ < X Ko ™ ~ B8R e < — =
}oMmiﬁgmg&wzOME%M4QMW%aiWﬂMWEW@@%
X B e DY ar il RS ¥ mA w ° o =N Q_. .dn o QM_ il ol N oo o © K ~
B 2N Otanﬁ_/xwr. - g Mg L;rﬂofm@%ogmh@% Gl
% &aymmﬂaguug@&oeqt]ﬁ;ﬁur7aﬂﬂ%ﬂﬁowﬁmﬁ&§mm¥@
_ o = . = —_ s
ﬁﬂsznogwwﬁ%y&ﬁi@@%%imw%ﬂmﬂwhmuozw_E@@4%
mwﬁraro%ﬂmﬁofAry@tﬁﬁ@ﬂm&ﬂ%@%tﬂi@f&Eo
,_Lv. IR - w = Wy < o T T IR - o
@?avgemammg\.w_gdla%mogﬁg z@ﬁgés%igﬂaww
moqwoﬂyzowim&luﬂg%@ag mam:;ii%%@
Llr._/ ™ 5 o~ Tor = o W ﬂFL;] ™
;Nn M_m %._W = o} o ™ Hin Mﬂl_l _ WI_.ﬂ _ ° %C © ‘% T o = o By ,Hoa ~ " _@_M._m o o ol ‘_b ° m _WH
G T agyﬂa_ﬂ%%1xa %o s 7 N BB
7_zfo -~ e o o }]o#ea;ﬁﬂjl R oR pry M+
i 0% N T o P B = O o % S o T oL, ¥ A o
L, T T vz N w oz T S AL]EH%O
Jﬂﬂﬂ% i M ﬂAlﬂur el El17rm %o ! ,#‘o|1mwomm‘|‘._m% T nﬂ n ar o 10r1_1r ~ ﬂ”]ﬁ
AH%uo}3ﬂwﬁﬁﬂﬂé%iﬂz§%§ > ar%mgﬂ%v_gﬂ@h
o = o O Gy = gr o X N o PUGEE w2 mM 7 K Z T~ o
tlh_zwgzzog hl%]E A mzog%_zo;nmoz
~ F Hn o < m ° = o Y T — T %) B T ~ - B
{ o o o B A X == of- o — g N
I > T~ = o X T = ks Mo o T = o AR = 9 Woo o il —~
= S o M N Jy%l% ™ 5w w £ o HJAL@‘V
~ o A L X e o o)) o 0 Wy B o} ey o o oF = KB o N
ﬂLATﬂAi%h Moo X 2 9 mmq.uﬂxllﬂo_eﬂerA}N7E
ou_urduoTSSoLwrmﬂm.mﬁzTSHﬁ%Ewr%m%%x7%ﬁaetd|%7rﬂi@
Kl 0 ﬂﬂgam | ﬁiﬂ1ﬂ§A,m1 o D o ﬂmx@lﬂﬂ
= || = ) s 2 A U N r2) = Nl
chkfp;zﬂgAzﬂﬂA of M NoE 5T e 2 T o
7XAJ_AL.XOOY T Z‘.ﬁ yZ‘.ﬁ ﬁl ,Ly‘m._IOT )Oﬂgx,l,_yl dﬂn_x
:%ﬂpaa = 4" TN W ﬂ#.ﬂni?ﬁ@ g =
%%L%%aﬁ X B ou 2 o o L@Jlﬁ%ﬁﬁ}t
S0 = o F n ol P g w oy iy ¥ = T TN o & T
Mo o B _W_\Mﬁ = HA_I H_l 1o %ﬂ L o 2 o) o) T % M
T up N o qw T = ) = T o T W N
TRl Wom S el g o
Jﬂ}k_/geu <o o _
o m RO ™ o) T Mg )
EoTu_ro,_mﬂiu g
Eo An I =
mﬂ_uuﬁa&l
T

ansen-
Jagannathan bound®]
nde| ok

Snow(1991,JF)

=

=

°]

L

L

1

[e;
R

2
Hansen(1992)

H



=
i)
=
=]
e
ay!
:?L_',
T
=
N
il
=
il
ofN
e
X
r o
o
ol
ol
ey
o
o
il
re
il
>,
Ny
)
o,
£
o

f
Ry

Hansen-Jagannathan
4 A7k 94 2 Edd duy

< o
Singleton(1982,EMA)2] #H4 GMM HAZSS F718tY 4=t 3714 A5 powerE H|X

stoh, AR, A3 Fo4=(1%)9 A Hansen-Jagannathan A2 AL £33 =39S
o e FAXEY] AAA ogulE A% A, Aol BEdte] RHUEES o]
&3 o84 714 e e % HAALE VEH R gHFE 52 Aoks Ak 3o
. Wolak(1987 JASA)S A TfAl(stationary) 7F4 dtollA o]& A= & J&= HHES

o
oX,
ofi %

ANSAT. Lol wEEe] ® el owi g8E + A, 1 AA

% p-valued] 2 A58 EHE AXEI oW dAE Kol A, 7| o

B
off

by
of\
—E‘
r )
(i

=

f AGHASLA o)l HalA AR ols W wFe] PHL g grh 2o A
NzApEe] Gl RHAANETS WP BHE @ ojws) BohA, agm
o o] g3 o2 AANRYFY AR vhuz FEA A% A6 olF oj@r shte

A =)
AR EAZF R AT =A 1L WHES ABEr. g o] EHE A F7 #HA S
2 A Hansen-Singleton® optimal G J ¥} Hansen-Jagannathan® HA7A7 A o]
oWA =EFH= A At 2Ea A5E fla AA-T o84 RYPE<2 NULL, CAPM,
FF3, CCAPM, “1¥8]il Cochrane®] R disir Adweity. 38 7| xzxitea Ag3h
Fama and French 25 X EZZ 2.9 vlo AFA AA(Treasury bill), o] 24 5o A}
|E A5, 7]E AFEE AnEol e dweit. eja 246 A HHEEC] & AT
of AAZ WA HE&H= A 2 FAA FAYHS At 4de Ad 2 HS A9dE

= = =
AASL ool AAH oluE BA@ 58 Aot

L

e

2. g9 A

ojstell M= & 7HALE T Aol Ha BRHE s o9 =5 A 28]al oA
= ol&ste] ol&A HAAMANTE dsta olF Fid FF 2 AH(sampling error)E 1Ld
3t HAATAZeR AAATI= WRel dis) Adddn. aga ol FA HASEA
Hansen and  singleton(1982,EMA)®] optimal GMM  #A3¥  Hansen and
Jagannathan(1997,JF; 1996,JF)¢ H24A A7 AA(minimum distance test)el]l thajx Aw
gt



2.1 22X XA HIE 22 (Fundamental Valuation Theorem)
ATA A 74 Horel AFe mAATEEe @rbgelth F oW ApelA dlgE

H
MHEEEES 1 AuEEY] eREAAS YR A9 EdEE EAF dATEA S 9

W oolA Wz A4 AL ARAe mat gees odgdor Adsed ofw
ok @717 9 Aol A mEol F AAE cdofok shzdl s v @FEE] $Eeln 1
FA AT A9 A e A =

H o
2 R
oo
2.
o
s L
3 1l
S o
B —_
E )
~ 2
ot
" Iop
U
N, 1o
o
]
o M f
r§ M
E
o
,
Al
2
rg
X
59
1o,
=
R
et
N
[of
Ay du (e
1o,

o
[=EC)

}\];é}oﬂ JOHH B! ol ﬁ7}% Sl
BT W A #YAT HRe AL ojgder dojd & ok BAE o A
g 5ol BS o8 o]BHow FHE F itolth AE o] B A F7hH 9
O|AS k= Aot thae] < Ay 7t o]ol digh Aulg]lE AlFshr),

P,)=E[P, d,,]

1+1
R.)=-ER., -]

o] A& 3sf24189] rietz representation theorem< Ao 48417
(no arbitrage principle)o] & X AHAA| = A& oAM= HE=A
Harrison and Kreps(1979,JET)+= T2 A} 7140 & Al o8 71494 ®H<el v}
upebA 722k A AR 7FA I o] AElE ol &ate] AYAEA AAE 5o
o] EEHE 78714448 d(stochastic discount factor)= 7]% 2
Yoo A #3 7HES o S oA dEer. aHy d4de v
(incomplete market)sloll A o] APWA2] A A= under—identified systemo] o] ©
= sl ol EAleHAl fvh Bo Ao E, o] AYWAA AAY T4 U
71Z2AR kel =(N)QL ’EA Fojof & wx4=¢l d WEle] A2 AZVIHT)o] ¥ T4

5}

REets d MEe AYFFIAAMARF G FRATol B, o)Al o]
[e)

18
>
aly

2

2
o
N
o
o
1

oX,
e =
ofr
o,
rir
o
N o
o
R
[
v
[

=
o X2
2

o
(m o

5
>

g
I
il
Lo,
t

H

e,
=
>
o)

i
(@

4 o
o rr Lo

d
u

td
—r

pul H H
AT JEE ol&dA #AVIUFIES EEee AL ted 2 9 (225 v
2

’

wo period &H] & AAZ & wo] of7]olt}y, AA g7zt £ AE5AL B
L& AFFH(rebalancing)3 4= 7] wol A1FS ¢HAI7]7] $8] a3 Ak S
b YA AR Aol A By 4, 5o browman motion®] 7} Ft}.



(3

~

(1 + rf) ' (1 - COV(RH—I ’ dt+l))

~

~
~

: (1 - COV(Rt+1 ’ dt+l))

~

COV(RHI : CZH) + E[Rt+1] ’ E[dt+l]

~

1
E[dHl]

~

E[Rt+l 'dt+1]

~
~

d[RH—l]

E

1

o oAE ® O

T=

)

i
Fell A

3

H
Q.
W o o o e = - =
e BRET R o i
W oo oo oy B = oo T o < . ~ ol S W
~ * T o Il oo o T S ©° ) L —
NEON o T W OwE o) o| F = e 0
= T R : < i R = N _r
< wy T K T HY REW| T N %0
B gy P oor o3 H o= w — = F ~ = i
| 0 | o X = N
~ mr AR oo R e -
< T E v S o S g I
No o T o R AR et . T R
B oy N E et e 9 ) o
oF N ® OB M oL o - M — T MO RP = %u =
uraﬂﬂrﬂgdr mwuwr.oﬂxa ‘ —la = 4
233s48z £Zz222%3; 2 £ cE R
) ~x \L' —~ —
5K om TN L - T = 4 2 |
- B ' o = o B = . — AU~ )
oR o = o N = o o BN o blo o
3 oF = ) G T o+ oy B Tl i, — \a“_/ — )
w ook &= = 0 S 2 o 9o = I = I T T
By AR X D 5 nﬂ T o g T N = 1;ﬁﬂ Moop s 2
) o ; ™ 2 o =
zozawﬁoﬂﬁ mHOTa_H,EM = = 1aww. 5
o = X O q T B = " A ) = - X
o B g W s TowEE L2 s P S &= o =
T AR o o of T = & T . T ww T &
‘I_,_Al — ‘_lmU 0 # E#E bun — 0 g « EE MM D | O%O s B 2 o /F‘E\ MWU
I = I . S - 9 = - -~ = K
i ) Wr‘_ = o O B9 A T T ~ X = MT 2 =
oF G+ X { X T M e Ak o9 N I__l ol A — B P I ,m_.
T e g eﬂawﬁ&ﬂﬂD S S
sELo = 2T gs 5 B R T
O Ma o) 0 N HoTom Wl N an T = B
R =) O ~p op Lf o ,mwl X = H;I — oo I Jﬂ
< ) S el B T & 5 =
~x T s £ = = A o — 3 v
_,XM e Lf HT_ B o = N o o o ,ﬂol = — 5 VI = g "0 = L
) N —_ - " A — — —_
~ Y o = o iod (k) M] = w.m TN = M o™ 1,0_ ~ M X 1o
W g om R o BT O N gt oS D — T 9 - 2 oo
) m — N ~ el O %._. NI o v o ojn K = SIS = CO N
I o %T < W o] W = = TR E g L E 8 i STt
—_ — — ~—~———
O O B iwmy o es T 2 e T
o A E K _u._aoowui%%@ = Ty =
KT oR IR EIS oNOTR N T = _ = 0o o
. —_ M@o ‘.mo —_ mwo &l 0 —_ n:
o AF o o W o oV To o

A=

=]

= T#|%(feasible)

L-(norm)°]



AAAREe] 7HACHAA e 7Tzl et

st Adol s

o)}, wA o

231 7t ol Ag(HANA TR Fl v

33+ H 2l (buffer) =

Z]
S|

o

o)
=

)ol =7] el

A
Wolak(1987,JASA)o] ole

Al oK

A=\ |
o

L= S =4

6“_}

1 o714 ki mREe] A48 oln)

S

g dt e

& kA of

A}

9

(7

¢
il

B

o]
o

HFA(sample analogue)s TFS-3 o]

3T
ar

o ole] ZItHgh(E)3} o] <]

T T

MooR

)
~
~ & =
— TN 7\
~ [y _
= o) =
Sty Sy SN
SANEION LN |
I
(N
7\
T
—_ Y
T ~
N _
(. 7
. .
> >
5 &Y
N——
I
N\
01 oo ep
N——
I
SY

Foll Wolako] A4 3%F

b

= -1
— T

w

=
=

3

FeE

(6-0)

asym

0

@-6).Q"
st.Hy;:02>0

9

Min
0

~ MVN@©,Q) = W

0 )] Bako 2 A Newey-WesthHoz FAEH, AR (02>0)

s
4\_.0
il

Zn

Bj8

7]



the Aolth. aElx AREAZ] AF/HE ¥ (null distribution) y? E¥E] 715 Hol

JE#o) A wS B3 78 4 Ut}

I
rir
=
o
rlr
v
dlo
i)
e
rlo
r
=,
i
il
>

or
(10

Pr(WZc):i(Pr[;(,f Zc]-w(p,p—k,Q)) (for c¢>0)

Pr(W =0) = w(p, p,Q) (for ¢=0)

ro,
o

7)1 H c(e R")E Folx Holg7e g8t UAH (critical value)oliL, yp, <

o] w2l Ak 19 S8<S 2H= point masselth. 2(10)¢) 7}ﬂ1(w> AN B ZE

AlEE ol S ol gste] a4 gl A1 DA 2ol §F vy A Ry

PE A& QA 6o APTe 283 FANE T, o] F -k F57t e 3

FE F AYAFE e ol AFE ko] y R ZeEe 7EAw(p, p—k,Q))oltk’
Min @ -0).Q7".(0 -0)

subjctto 6> 0 (11)
0"~ MVN(0,Q)
Tt AlEEe)d el os AR FEE EEShe A2 FAA Y AR Qe g
Byol walE 4= Q) E3] AEE wo] AAe o AAurogw o] AAI HHde] 2o
Sk AlFAAsHA o]froltt. olo tha] Kodde and Palm(1986,EMA)-> Perlman(1969,AMS)<
8ot wol AE aetA FovME A3 fFolae 'ETM]H oA Alks A5
QE EBE LA o] Fell e AU ¢ )ES BF Foll FolA FoFE(I A=

@D ThEel S8 F gl
1

a:E.Pr[;(z(df—l)Zc]+%-Pr[;(2(df)Zc] (12)
o] & ol&sh= WL, A o] FolA AAE FTEws dol s AAskaL v
F 5L wEA T E CF CuE B2 o] gdte] FHen,
1
a=7- Pr[y? (0)>Cz]+_ Priy*(D>¢]
{ (13)
a =Pz (p- l)Zcu]+5-Pr[7(2(p)Zcu]

5 AW Wolak(1987, JASA)L p=4744] 745 9] iMaE Agstm Q. F
I 2 Apol= FAlEREgH(negligible) FEol™ 2 A= sAaElE o] &9kt
6 2 w=8o) CAPPENDIX>e] 2a& %‘—%ﬂ& wHElale] $2EeliTh

T A7 Wolake] AFe BT} dnbAe A Aoke] AT A5 AFolth L} of7]
A w2 Aleke] F(@QE 0= %?2‘{1 2](13)e] ==



o714 pE F-52 Aok Foln y*(0)E 9del wAldelA &8 1S zH= point mass
oty & © A gty FolA AFEW) VIEom 138 AP,
Tl dFste AL ztol FAE FoFE(wl W= C 34 C 5 e
of Ate AATAFEW)o] C, B} 2o F|F7HES 717714 58
7Hade 71AA7e AARE FoTF@= Wdnh ey vhek HAZAZEW)o] o] Atold &
olg A= @A fFerFons T4 dde fFrstal, il Foll tE frolFE(w
5 &5 #ow ¥t} Kodde and Palme] 3+ thdigr
—ro“ Zﬂokgl A Al 2 AATOEE F2 Toln, 9 ZHZR AlEwHe]dd o8

o
AR BES A E5T A5 o8] B FA BE AR A8E 5 9 Aol

i
ey
1
2
e
19
lo

_4

2.4 Hansen—Singleton®| Optimal GMM &4 FJ

Hansen(1982)2 &%l g#A A (ordinary least square) WHENE G RHE A&

o]-&3d= "Hi—or AR S AAEAT o= O]igi‘jﬁ wkRetojof

2ol e g% ¥ f-AHsample analogue)® A3}

. GMMe] w32 BHE G249 =&°] MM(method of moment)

+9] OLSY MLE(Maximum Likelihood
Zolt}, & oﬂ:,Lg] TLE A x}/\}ﬁh}ﬂ;d

@]
ZJF
8
=1
o
2
o
i)
i)
Mz
=4
Lo
L
ol
o
fo
-
ol
X
&2
rlr
0N
rlr r

A
aHE GMM FAZHS gy o= Xéﬁ%ii 7}1, MLEE&%A
120 oA U, 4 o] ZHQ] metricS T8,

Min E[m(0)]. V.. E[m(6)] (14)

fol
o
o,
ox
0
S8
Q.
)
=]
5)
<
—
e

T2]aL ool thgh EE-frAl(sample analogue)E T84,

J = Min m(0)" Var(m(6))™".m(6) (15)

o7|A o] A (Var(m(0)))ol die dXF8%-2 Newey-West HHO = -8t
B3 (m(0))3 VAL (Var(m(0))') F% thol 2

Mz ddoriiA FHd wrix] HAsE 37 gk olgl dhe] e FAF o

bl
s os vt 22 B 5 wso] 44 v

A71M FAH 6

l:l:l

_ﬁi
o
d

i

and _D‘

JT - (é - 9) = MYNO,T-Q)

76,)) (0 (16)
(consistent) Q= [M] V(@) [a’gée'k)] -1

Ao R BE RRE g93e] wiEHv= AT VH(H,  E[m(0)]=0)8te ARSAZELS o

8 a8} GMME §8 ¥ A A(finite sample property) 9|4 F(size)olt}t 7 & (power)ol 3l
o] E4(true value)9t I 2|7} Ado] 4&HA Uk
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3t 2,
J(6,)=m(6,).V,(0,)" . m(b,) ~ x*(p) (17)
o7 pi= Ao M(EHE S22 7)ot

Hansen(1992)€ ol 91 &(3EW)0] 018 P& &o Bolsh AeAF AN35 Ae 7
ge olgdtel 4FE

[s} fe)
& 71 Z2A FolE o] H|FA] I B2 E (non-centralized covariance matrix)e] GHEE 1A

Min E[m(0)]. V" E[m(6)] (18)

0

A7 V. 'e E[m(@)] o FAAE 715 @d(weighting matrix) 24 7124434 526159

HSA SiEA gde] dgdolrt weba 2{(18)] Wigh F-frAHsample analogue)s=,

HI(0)=5%(6) = Min m(0)" E[RR']T".m(0) 19

o714 o= 7Fs A BHol uAE FEjelAM FEFd(m(0) )t dHieng HH GMM

MVN(0,T -Var(0)™) (20)

0
rARto e RE RHE @e] wkSHv= ZMA(H,  E[m(0)] = 0)3tel H-] HASSAZ b

con p=k

T-HI(b,,) =T [0,y ERRT 7(0,)) ~ 37, 2*(1) @1)

J714 pi Ak ME, kis A0 2ot

6

AT HSE felA AT o]EA R d FoE Vo w N, w1

o7 6otk EFolE 7|F o2 NULL, CAPM, FF3 factorg ARE-3kaL, 7]

ZlEo@= 9l B3 9o CCAPM, Cochrane®] ®&-& F7hgth A3 WL o]Ee]
I35 A

i B
FrE v T 4ER A M A2 AN 43 A% 4 &

DY TR BIA Var(0) % AR BE AFA p, ol WA E 38 AL 27
=]
=)

11



g 7HAdA TS AR R Ay vaat g,

2.6.1 H]Z=75 23 (unconditional model)

Null model ‘¢4 (one vector)it A& RFolth, CAPMO] 74 A= A-3HO)2 A%
FEEZLY 2R ER,Y AE3olth FF 3 factor 39| 7S+

AT EZT 29 23525 R,,), size TEZT 29 425 (SMB), book-to-market LEZ¢]
Qo] FolEMHMLE 4%t 94714 SMB9 HML2 NYSE, AMEX NASDAQ’2] #2415 vl
d 2 size$} book-to-market ratio 7]Fo®2 AHsle] Zbzt F19 1E(small,big) 2 3719
& (high,medium,low) 2.2 i+ F (small-big) TEZ2 Q. ¥ (high-low) TEZ# 29 buy
and strategy T &S #53slaL, o]E WHESE Aoz AAYE ARE 5 Aotk o3&
A7 o] A3 AFS o) gE= TEZ Q. Ao EA hook-to market effect®} size effecte} &
HE A3 A7 S ek CCAPMY 49 A5 4Q1 7HAL = f-u'(c,)/u'(c,)
=24 tl:4 7)%l(the agent of representative economy)®] M|l A[H7F HAEIMRS ;
Inter-temporal marginal rate of substitution)¥} 3% &<l&-(subjective discount rate)9]
ojth. wekA FAAQ BEFTE FolAok ol FAA FHE & F dom, ATl EA
2= HARA A19¢) %4 @834 power utility funtion(u(c,) = (¢, —1)/(1-y))< At
S 45 CCAPME| 7HAAd g a2t o] 3k

ﬁ (Ct+l /e ) ﬂ ’ §t+177 (22)

S~

= AR 2NAE(Z,)0 NAE I B2 Edun. 2 dTs 4 (22) oAl
A5 AANAGFE ALgATE e

O Al A Avje] AFECHY A
a5 Al CCAPMo] ol o]e] A&t E(linearized CCAPM)S HS3dte= o)
Cochrane(1996)2 A& A4t FFo] Fxp ¢ Eo] A4t 71X Ao &S 7110v= 7}

o}
1 St AE FA FUES P8 A(risk factor)Z st Bl T BYS it

B A= linearized CCAPMO] %9} mpz7FA| 2 ololA Y ai FE3t] A3 7}
AN rE FEIY. S, AT OHY AEFAFYES] UE X]EEW AEF2 JdE
251, v F21o] AAAEGNR) Y T8 FAY AHE(GR)S A&t

2.6.2 2715 23 (conditional model)

21 (2)9] 24 AAF BoF A2 A7 Ak HFo] 5017 v =, ARt HUME
e 1 AHY ARPRS 9Es Hd8 adetA Fevh wEkA ol adste Brp gyt
Al AbE 7 2 v Ao
E[P,-d(t+1]1)]Q,]
[R.,-d(t+1]0)]Q]
o] o] omlat= wh= A AR ARE HF &Eeto] oW ALk THXE Erheth
Aolw] ol @A R dA g webd A FEPAF(Q,)S =438 it

(23)

t+1

rr
N



EHaE Z 7 i A423)e] stuhd ta-e] w4 e (corollary) HA] A HR T

E[(R, -d(t+1|0)-1)-Z]=0 (24)
= Ak WAL @AY ARARS AdE GeHow Beete] olFoldriu, /A o
(pricing erron)® @A) ARATFS dRats E7HSFdE Solojof b0 o]R 0] H-
Al

=]
AEE AR ARAA 2@ BUE adowA HQ0F T AW,

S ¥ H-J #H5A H
E[(R,Z)-d(t+1|t)-Z]=0 (25)
71N EFWE Z = 453 one vector) MHETWFRZ AFold T vector(matrix) &

FAE o Aol elulahiz vz AAMATR(T(+1)0) ) NNZAME
oF & Wik ol o AWMETURTIE AAY 24 EEE ] 5o R(R, 1)

AA] & Hrpstofof k= Aot rejal ofm) dAke] #d 7HAL one vectoro]al, $-A

(d(t+1]1) )E 1A Tk o

Ferson and Harvey(1991)+= 7MW EWHTE 7ML AR E9atAt= ofoltjol & A
Alakdt &, 2125)9] AN TF(d(r+1]1) )7 vlshE v (A - A vk 2o+
Ao ARG FRA 205 SEESoIY kA tA R e € 14

S A Ay 7FAAA E S (stochastic discount factor) Z Aol

o2 L
ol

T

o

e

o

2

g

X

=

A FALE din] F 4] A= H]T(CAY)Oﬂ gk BE7IERMe] AAGAEE BT
3 b A Fet FHEAA AAD AEE trend componentE 55 R R, o] =
3l cyclical component®t YEFN 7] $138] Hodrick and Prescott(1997)9] filtering
ST 1 A agolA mio] A Set AF GNP A5 Hd A
= Hdoh vk, CAY Ag= =9 JR7RQIS] S thH] FAnH] M) Fo] HAt A
WstS oulet=], dFY 4 A Videw &R

of g FAnH] BT HAA] AAL WEE 2 Aotk oA 9 A
2 E2224Q Es Btk o] %

o
R = =3 = -
Hot 9% 8459 nF 29 AL oE So z7

managed portfoliog}aL gk},
ﬂoﬂ 19 &3 (January effect)E <delFE= fu] A7} E?%—’F(éﬂl?— TR FrE
i Sor= Jﬂﬁﬁ]—r(smoothmg parameter)® Hodrick and Zhang& Zrardto] Alg] ABAk=]
- 6400, GNP9] 4% 1600 T

o |o
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of FaF A 7F AEd £& Foluh Iy 28 W XEZZQ 149 159 53] B2 7}
SAZE FAEAT & XEZZQE AW e A €S & 5 U olE F
A 2 Ao H-J fAol(53] w7 7lFddA) BE XEZEE 593 2534 &
dom, wetr] H-J FHHFL o] BE XEZZLE H1F o & J/HE § e F4AE

-1 A FAH ARG AAlEolok Sz, B Ao|AE HoJ Ha
SH AT AR o] BH AAMAFFE o

2 AE
o3 gt
Yin=bF, =b+b'f, (26)
21(26)ol| Al Bzo] - At o]EF 7HAAAY = BT one vectorel ZF EFo|A 7dE

Aol Aa Agto|tt. Hold o]= (k+1) factor EFolgtal 24} o] w] k= 932
Zx(risk factor)2] 7lg=o|t}. oA o]& L&A AiF HI7FA(21(2) T (25)d sk 2] (3)
2 o ol g

k ~ . ~
E’[R J=(+r)+ qu -cov(f,1,R,.)) swhere q, =—(1+r;)-b; (27

Jj=1

©] A& covariance risk pricing 2#olgta Be]9-v, ola) cov(f/,R,,)E ANFALe] 9F

faste] FRAL, g, & o9 AYAS oudth B 4 @D Be gol & Fn
ik,

Ey[ﬁml] = (1 + r/) + IB"A where /B - COV(erl’le ) COV(fz‘Jrl’RHl )
A=—-(1+ rf) : COV(ft+19fz+1')-b1

(28)

o] 21 beta risk pricing ®@olgtal B 9-H, ol S (Beta risk)= AFA A A ou]df
A factorell tigh s A4k WIZEE ow|stH, A= olEg 91E e Al 7HA el

S =
el oA s Ee BT

o)A m%ol mel we AW A 2go] Yzah: 714
WAREF APaze] G WAE Z, bol FANW WelMow 4N F3E & Ak

WA H-Jo] AAIgH AA metric,

14

r}L

B ongol AgoE ved g
b +

Vin=by+b' S+ 1, +b,(f,, - 1)
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O=Min|y-d|
del”
st. E[d-R]=1
& 5=Min|y-d|
del”
st. deD=1{d|E[d-R]=1I}
& 8% = Min Sup {E[(v—d)*]+2-2"(E[d - R]~])
€L’ jeRrV

(29)

olmj [ 7|Z2AMe] A d@7HA wERA Ad7EA AlA kel A one vectoreltt. o] XA
5 e dlg d,Aole s thee) Ao Ay,
y—c?zﬂt'.R ,whereﬂt:E[RR']’l.E[y-R—I] (30)

aEal H-J HdAg =
8=l y-d|= (i ErR1A)

31)
= ((ELy- R1-1) E[RRT (Ely-R]- 1)}

ofAl A (BDel wAl A (26)= thdste] W ¢ =43 ZAE W, HFTHQ 7HANA

Skare]l po ek FAS A& 4= 9lv). Hodrick and Zhang(2001)& A& 714 A4 8¢

o

& F4gstel ool W e ATt ole Fustel, 4 Ay (E[y- R]-1)

of gk FEFARS T-ohd,

e ®)=UT)-Y Ry, 1) 32

ﬂ.{
)
ot
[H
fu

a3 E[RR'T' ol tid FRGAE W, ek &k, bol g FgHe 1139

b = argmin &° = argmin (g, (b). W, . g, (b)) (33)
b b
o] A3} EAZ E7] 93, gradient vector= FoAA XE 71AAASS 1A Shol At}
=7 o] xdHT.
0g, 1 &
D, = r=—_. R.F' (34)
T ab T ; -y

olAl Aol AAs BAE EW bel F,
I;HJ =(D,'W,.D,)".(D,'W,.l) (35)
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eE)ar o] o] Ak,

Var (b,,)=(Q1/T)- (D,'W,.D, ). D,"\W,.S, W,.D,.(D,'"W,.D,)" (36)

71N S, [T-Var(g, ()] O3 92 FAZo A, 744 AME (g, (b)) ol&d
o] Newey-WestH oz F4grc} P
T12a JHAQ AWE 9] Ak

’

Var(g, (BHJ )= (37)
a/ry-uu, -b,.(pD,'w,.D,)" .D,'W,1.8,.[1, - D, .(D,'"W,.D,)".D,' W,]

£
N
X
~
=
flo
Z,
X
Z,
al
)
=4
g
3
)
5.
b
o
Iy
I
ALY
fd
B
b~
)
Ak
i
o
=
X0,
rlr
—r
Lo
A
g
A
I
o

iy = E[RR'T" E[$,, - R—1] (38)
dHJ = j;HJ - j:HJ"R

aEar HFAQ 543
5HJ2 =g (byy) W81 (byy) (39)

olAl A39)7E o A 7HA A A AAA ouE AUEA AHuA $4 7] 2A3
o Y TEELQ Yo fF o]2A AT Aot A@)e o e
ol xdwr.

| E*[0'R]—-E‘[0'R]|=| (1+r,)-Cov(y —d,0'R)| (40)

o] =2lo] Cauchy-Schwarz 5218 A &A7]1 Ay,

| E’[6'R]- E°[6'R]|
o(6'R)

(VyeY={y|yb)},VdeD={d|E[d-R]=1})

<(+r,)-o(y=d) 1)

oAl 9 FE2AE BE o3 AT (y) E AE d#F37HALE TS (DA s A
1 Newey- West 24| & 2 507l lag term2 45 Fojsith = €48 £ FE 71£9 45
404, BV A E 7]3% A ARAAVE E580n pgey a8y e e &

4
A= Fgx9 A= i?‘ﬂ DLF/} A A E AT
53714 0% number of sharesZ 9|n]dtt}, = dto] 19 Fa= ¢}
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sfofof dm i,

yro drp
Sup | ETOR]-ETIO'R]| Inf (1+7,)-0(y—d) (42)
0, yev¥.deD o(6'R) yeY.deD

o)Al E[y]=E[d]% 7F4std, A42)%= 438)7 240l 93,

| E)”m [ng]_Edm [ng]|

Sz‘p o(0'R) :(1+rf)‘o-(j>HJ_dH./)
|(1+7,)-Cov(iy, —d,y,,0'R)| . (43)
pi O'(H'I;JQ) - =(+7,)-0(py —dy)
|(1+7,)-Cov(4,,".R,0'R)| . . .
up s ' i =(+r) oy —dy)=1+r)-o(A," R)=1+r,)-6y,
0 O'(H R)

21(43)9] Ao ZHEH, 09 HA e e 22 #ddSs & 7 Uk
eHJ = (I/SHJ)'EHJ (44)
webd H-J H2AY(S, )00 FADIAR(1+r, ) F3 e, AUDRFEH TeAAd

L

) 7}4 2 2H(the maximum mispriced sharpe ratio)E & (yHJ) 9 o] st E
EZe9(0,,)% 3= AN Tz BHFs %m E' [, R1- E[,,'Rl|/5(,,'R))
olt}, B A4t= Campbell and Cochrane(2000)L Z+i1dlo] o]o] thA| 937PE%{5<} 0.2%
=3 Azt Ho) 714 2} (the annualized maximum mispriced sharpe ratio)’f\d& H 13k
oh E3 gagA 554,09 AAH dvE AAxEA g, 2L A(U)ERE
A rt4 22} EE &2 2 (the portfolio with the maximum mispriced sharpe ratio)e] 7|%
P S I S R e e s g o S = e 3 e A i S

Var[ A, 1= W, Var(g, (b, )W, (45)

b AR HO: A, =0 & A8kl oW o] Hujzkd eak AAd lojM 2

gH(significant) F&FHS v X= A & F Uk oA A (2D ﬁxé%ﬁl%k(T-éA‘éj)Q] 71+
A EBIE 2E5E HE Ay Rz, 99 Hansen and Jagannathan (1997)¢] AlS AF7}
& 74 ex wWEyE 2E Qo] oflel:s A F, HO:E[y-R]-1=0 o1tk ey
Jagannathan and Wang(1996,JF)¢] o]¢} #dH 7|&4 EAE sf2agdo=zx 221 &
& AT Z2EE EEsilnh oVIM= p, 7F o9 AR HEA A EA A Bl

PxP AUBEE AolakA o714 P RHE B9 AFEA EFUFE 295 s

ot

ol AFNEAE HO:E[y-R]-1=02% < A% 37} =8k (degenerating) ¥ o] 77744 23
g T F ] wEelth
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Aol 71 zAke ASN)7} At
A=S82w " 1, —W;"? D, (D' W,.D, ) Dy Wy 2 Wy 2.8, (46)

o714 S2 = W)= 2zt S, 9 W, 9 cholesky decompositionell Al 193 upper-
triangular matrix©]Tt. ©] 3HLE N-(k+ 1)1 non-zero eigenvaluesE 7}AH, o]&&

2% giele] geld Ak o gEel vhE (1)) HelHt Ay, Felrh

o

3.3 H-S d4d ¥ H-J 452 zZ3 AE(Robustness Test)
14 o3t H-J HAA &) =45 714

@.
A AARAT ER GEA BHEE BT Agd EANE RE AUE A

T A = sk
T Avkar FAenh mebs Je foFFodl A in-sample testE FHE RES g
2 oAl o] BYPEo] 7|2AMb & A (span)¥H & TS BloluA, thE F3He] A
AFE o] managed

2 AGrleles AE AT Eu FAdeR et = HSsE o] &3]
portfolios AT, AF3 FoFFoA H-S 2 H-J A=ES &
7] EEZ7 2 (managed portfolio)E 9A] Z+ H7lsts= A fHE3t)

A AFTHE (HO:E[D,, (t+1)- (Rt +1)-1(2)] = E[I(H)]3tell HAEAZFL,
SHRJz = g? (bAHJ)'-VVTR-g;e (éHJ)

A 1 -1 n 1 -1 R

,where g?(bHJ) :?Z[(Rﬁllt)(bHJ' t+1)_1 :?Z Qt+1'(bHJ' t+1) _It] (47
t=1 t=1

1

' . = -l 1 = .
(consistent) WTR = (?Z(le ).(R.,1,) j = [?ZQ&I O j
t=1

t=1

1225 4 By Es 98 FoE 7R EVE FoE VEeR R
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<Appendix> Upper And Lower Bounds For The Critical Value For Jointly Testing

Equality And Inequality Restrictions

The values in the table are obtained by solving the following equation for ¢, given a and df.

a=(1/2)-Pr{z>(df —1) = ]+ (1/2)- P 1> (df) = c]

o

df 0.25 0.1 0.05 0.025 0.01 0.005 0.001
1 0.455 1.642 2.706 3.841 5.412 6.635 9.5
2 2.09 3.808 5.138 6.483 8.273 9.634 12.81
3 3.475 5.528 7.045 8.542 10.501 11.971 15.357
4 4.776 7.094 8.761 10.384 12.483 14.045 17.612
5 6.031 8.574 10.371 12,103 14.325 15.968 19.696
6 7.257 9.998 11.911 13.742 16.074 17.791 21.666
7 8.461 11.383 13.401 15.321 17.755 19.54 23.551
8 9.648 12.737 14.853 16.856 19.384 21.232 25.37
9 10.823 14.067 16.274 18.354 20.972 22.879 27.133
10 11.987 15.377 17.67 19.824 22.525 24.488 28.856
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Table 1. Summary statistics for Fama—French 25 portfolios

The data are monthly returns on the Fama-French 25 portfolios from 1952:01 to 1997:12 in
excess of the one-month T-bill rate. Portfolios are numbered ij with i indexing size increasing
from one to five and j indexing book-to—market ratio increasing from one to five.

Portfolios BM 1 BM 2 BM 3 BM 4 BM5
panel A : Means

Size 1 0.30 0.77 0.80 1.03 1.15
Size 2 0.45 0.73 0.94 1.02 1.12
Size 3 0.59 0.81 0.82 0.98 0.99
Size 4 0.58 0.60 0.86 0.87 0.93
Size 5 0.57 0.61 0.69 0.70 0.78

panel B : Standard errors

Size 1 7.18 6.15 5.48 5.18 5.54
Size 2 6.50 5.62 4.97 4.80 5.37
Size 3 5.94 4.97 4.61 4.51 5.10
Size 4 5.26 4.76 4.52 4.47 5.15
Size 5 4.53 4.28 4.01 4.14 4.66

panel C : T-statistics

Size 1 0.97 2.92 3.42 4.66 4.87
Size 2 1.62 3.13 4.44 4.98 4.89
Size 3 2.33 3.85 4.20 5.10 4.57
Size 4 2.60 2.95 4.47 4.57 4.25
Size 5 2.97 3.33 4.01 3.96 3.91
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Table 2. Predictive power of conditioning variables used to scale factors

The estimated OLS regression is R (¢) =b, +bcycle(t —1)+ (1) - Ryw 1s the value-weighted return

from CRSP. The sample period is from 1952 to 1997. The series IP and GNP are the Hodrick-
Prescott(1997) filtered cyclical components of industrial production and real GNP, respectively.
The series CAY is the consumption-wealth ratio calculated by Lettau and Ludvigson(2001).

Constant Cycle R2
Panel A : Monthly cycle = IP
b 0.01 -0.10 0.01
se(b) 0.00 0.06
T-stat 5.99 -1.76
Panel B : Quartely cycle = GNP
b 0.03 -0.86 0.04
se(b) 0.01 0.32
T-stat 5.61 -2.68
Panel C : Quartely cycle = CAY
b 0.03 2.31 0.10
se(b) 0.01 0.52
T—stat 5.93 4.41
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Table 3. Summary of models (monthly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. Cycle(IP) is the cyclical component in the
industrial production index; Cycle(GNP) is the cyclical element in real GNP; Cycle(CAY) is from
Lettau and Ludvigson(2001). JAN is a dummy variable with value one for January and zero
otherwise. J is test statistic of optimal GMM test. P(J) is its p—value. W(J) is test statistic under the null
hypothesis that the optimal GMM estimate satisfies moment restrictions by basis assets from the second order to
the fourth order. P(WJ) is its p—value. HJ-dist(§) is Hansen-Jagannathan distance. Max.Error is the
maximum pricing error of basis assets according to Hansen-Jagannathan distance. It is annualized
by multiplying standard error of 20% under the assumption E(m)=E(y). HJ is Hansen—-Jagannathan
distance test statistic under the null §=0. P(8=0) is its p—value. Moment bound test for pricing
kernel estimate by Hansen-Jagannathan distance test is also done as the optimal GMM estimate;
W(HJ), P(WHJ). P-Wald(b") is the p—value of the wald test that all conditional estimates in Hansen
Jagannathan distance test, b", are zero. No. of para is the number of parameters in irrespective
model.

Panel A : Monthly models with nonscaled factors

MODEL NULL CAPM FF3
Hansen—-Singleton optimal GMM test

Hansen's J 111.541 95.890 65.842
p(J) 0.000 0.000 0.000
Wolak NA 809.816 945.402
p(W) NA 0.000 0.000

Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.446 0.418 0.358
Max.Error 0.090 0.084 0.072
HJW 109.932 96.368 70.590
p(8=0) 0.000 0.000 0.000
Wolak NA 537.592 93.272
p(W) NA 0.000 0.000
p-Wald(b") NA 0.002 0.000
No. of para 1 2 4

Panel B : Monthly models with scaled factors by cycle(IP)

MODEL NULL CAPM FF3
Hansen—-Singleton optimal GMM test

Hansen's J 80.875 48.494 24.210
p() 0.000 0.001 0.148
Wolak 2543.071 15.599 23.933
p(W) 0.000 0.000 0.000

Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.439 0.385 0.302
Max.Error 0.088 0.077 0.061
HJW 106.537 81.755 50.473
p(8=0) 0.000 0.001 0.093
Wolak 7.584 0.000 0.000
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p(W) 0.041 >0.25 >0.25
p-Wald(b”") 0.165 0.029 0.085
No. of para 2 4 8
Panel C : Monthly models with scaled factors by JAN

MODEL NULL CAPM FF3
Hansen—-Singleton optimal GMM test

Hansen's J 105.879 51.007 40.485
pWJ) 0.000 0.000 0.002
Wolak NA 834.514 0.000
p(W) NA 0.000 >0.25
Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.431 0.391 0.307
Max.Error 0.087 0.079 0.062
HJW 102.725 84.468 52.097
p(6=0) 0.000 0.000 0.101
Wolak NA 0.435 0.000
p(W) NA >0.25 >0.25
p-Wald(b") 0.006 0.110 0.092
No. of para 2 4 8
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Table 4. Summary of models (quarterly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:04. Cycle(IP) is the cyclical component in the
industrial production index; Cycle(GNP) is the cyclical element in real GNP; Cycle(CAY) is from
Lettau and Ludvigson(2001). JAN is a dummy variable with value one for January and zero
otherwise. J is test statistic of optimal GMM test. P(J) is its p—value. W(J) is test statistic under the null
hypothesis that the optimal GMM estimate satisfies moment restrictions by basis assets from the second order to
the fourth order. P(WJ) is its p—value. HJ-dist(§) is Hansen-Jagannathan distance. Max.Error is the
maximum pricing error of basis assets according to Hansen-Jagannathan distance. It is annualized
by multiplying standard error of 20% under the assumption E(m)=E(y). HJ is Hansen—-Jagannathan
distance test statistic under the null §=0. P(8=0) is its p—value. Moment bound test for pricing
kernel estimate by Hansen-Jagannathan distance test is also done as the optimal GMM estimate;
W(HJ), P(WHJ). P-Wald(b™) is the p—value of the wald test that all conditional estimates in Hansen
Jagannathan distance test, b", are zero. No. of para is the number of parameters in irrespective
model.

Panel A : Quartely models with nonscaled factors

MODEL NULL CAPM FF3 CCAPM COCH
Hansen-Singleton optimal GMM test

Hansen's J 149.876 92.546 63.778 165.681 96.423
pWJ) 0.000 0.000 0.000 0.000 0.000
Wolak NA 58222.043 448.195 3146.493 14460.605
p(W) NA 0.000 0.000 0.000 0.000
Hansen—-Jagannathan minimum distance test

HJ-dist(8) 0.709 0.660 0.580 0.623 0.666
Max.Error 0.144 0.134 0.118 0.127 0.135
HJW 92.466 80.111 61.929 71.378 81.655
p(8=0) 0.000 0.000 0.001 0.017 0.001
Wolak NA 557.401 153.752 0.000 46.785
p(W) NA 0.000 0.000 >0.25 0.000
p-Wald(b") NA 0.004 0.000 0.060 0.009
No. of para 1 2 4 2 3
Panel B : Quartely models with scaled factors by cycle (Lag GNP)

MODEL NULL CAPM FF3 CCAPM COCH
Hansen—-Singleton optimal GMM test

Hansen's J 169.783 62.462 32.111 116.844 22.914
pWJ) 0.000 0.000 0.021 0.000 0.293
Wolak 240.558 1604.632 5.827 553.680 229.007
p(W) 0.000 0.000 0.090 0.000 0.000
Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.706 0.636 0.485 0.595 0.603
Max.Error 0.143 0.129 0.098 0.121 0.122
HJW 91.665 74.416 43.236 65.143 66.818
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p(6=0) 0.000 0.003 0.502 0.038 0.148
Wolak 1087.236 1.505 0.000 0.000 0.000
p(W) 0.000 >0.25 >0.25 >0.25 >0.25
p-Wald(b”) 0.376 0.127 0.207 0.244 0.134
No. of para 2 4 8 4 6
Panel C : Quartely models with scaled factors by CAY

MODEL NULL CAPM FF3 CCAPM COCH
Hansen—-Singleton optimal GMM test

Hansen's J 70.343 99.526 36.915 46.626 35.996
pWJ) 0.000 0.000 0.005 0.002 0.015
Wolak 711.174 113.411 4.538 3,964.067 354.308
p(W) 0.000 0.000 0.172 0.000 0.000
Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.683 0.653 0.560 0.587 0.585
Max.Error 0.138 0.132 0.114 0.119 0.119
HJW 85.773 78.413 57.788 63.317 62.930
p(8=0) 0.000 0.000 0.005 0.044 0.044
Wolak 18.113 869.814 1.657 0.000 0.183
p(W) 0.000 0.000 >0.25 >0.25 >0.25
p-Wald(b") 0.064 0.434 0.387 0.079 0.120
No. of para 2 4 8 4 6
Panel D : Quartely models with scaled factors by JAN

MODEL NULL CAPM FF3 CCAPM COCH
Hansen-Singleton optimal GMM test

Hansen's J 73.359 80.015 53.648 86.517 41.745
pWJ) 0.000 0.000 0.000 0.000 0.003
Wolak NA 21.923 0.014 10607.501 23.906
p(W) NA 0.000 >0.25 0.000 0.000
Hansen—-Jagannathan minimum distance test

HJ—dist(8) 0.661 0.617 0.537 0.560 0.601
Max.Error 0.134 0.125 0.109 0.114 0.122
HJW 80.479 70.086 53.020 57.607 66.503
p(8=0) 0.000 0.001 0.066 0.066 0.027
Wolak NA 88.613 0.000 0.000 2.571
p(W) NA 0.000 >0.25 >0.25 >0.25
p-Wald(b") 0.000 0.000 0.181 0.004 0.057
No. of para 2 4 8 4 6
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Table 5. Parameter estimates of interesting models (monthly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. The models are estimated by Hansen Jagannathan

A

distance test and significant at the 1% level. The estimated parameters, b, are the factor
sensitivity defined in Eq.(35); The covRP’s are the covariance risk prices defined in Eq.(27); The
betaRP’s are the beta risk prices defined in Eq.(28). The standard errors for the parameter
estimates are provided in the rows labeled se.

Monthly FF3 with scaled factors by JAN, pval=0.1

C Rvw SMB HML JAN Rvw*JAN  SMB*JAN  HML=*JAN
B 1.08 —-0.04 0.14 -0.01 2.22 -0.03 -0.99 -0.09
Se 0.05 0.03 0.07 0.06 1.51 0.30 0.46 0.55
T-stat 19.62 -1.25 1.96 -0.21 1.47 -0.08 -2.15 -0.16
CovRP 0.04 -0.14 0.01 -2.23 0.03 1.00 0.09
Se 0.03 0.07 0.06 1.51 0.30 0.46 0.55
T-stat 1.25 -1.96 0.21 -1.47 0.08 2.15 0.16
betaRP 0.61 0.15 0.39 0.00 0.35 0.82 0.27
se 0.31 0.25 0.19 0.05 0.52 0.34 0.25
T-stat 1.97 0.60 2.07 -0.02 0.68 2.39 1.08

Monthly FF3 with scaled factors by cycle(IP), pval=0.09

C Rvw SMB HML IP Rvw=*IP SMB=*IP HML=IP
b 1.12 -0.05 —-0.04 -0.07 -0.29 0.00 0.05 0.00
se 0.09 0.02 0.03 0.04 0.13 0.02 0.04 0.03
T—stat 12.77 -2.67 -1.18 -1.92 -2.29 -0.21 1.46 -0.14
covRP 0.05 0.04 0.07 0.29 0.01 -0.05 0.00
se 0.02 0.03 0.04 0.13 0.02 0.04 0.03
T-stat 2.67 1.18 1.92 2.29 0.21 -1.46 0.14
betaRP 0.65 0.15 0.38 2.44 1.55 —2.42 0.86
se 0.30 0.17 0.17 1.07 3.68 2.31 1.64
T-stat 217 0.88 2.18 2.28 0.42 -1.05 0.52
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Table 6. Parameter estimates of interesting models (quarterly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:04. The models are estimated by Hansen Jagannathan

distance test and significant at the 1% level. The estimated parameters, b, are the factor
sensitivity defined in Eq. (35); The covRP’s are the covariance risk prices defined in Eq. (27);
The betaRP’s are the beta risk prices defined in Eq. (28). The standard errors for the parameter
estimates are provided in the rows labeled se.

Quartely FF3 with scaled factors by cycle(lag GNP), pval=0.5

C Rvw SMB HML GNP Rvw*GNP  SMB*GNP  HML*GNP
b 1.032 -0.086 0.004 -0.018 -0.137 -0.070 0.067 0.057
se 0.111  0.036 0.032 0.031 0.294 0.041 0.044 0.043
T-stat 9.315 -2.394 0.110 -0.598 -0.466 -1.705 1.519 1.333
covRP 0.087 -0.004 0.019 0.139 0.071 -0.068 -0.058
se 0.036 0.033 0.031 0.298 0.042 0.045 0.043
T-stat 2.394 -0.110 0.598 0.466 1.705 -1.519 -1.333
betaRP 2.065 0.531 1.043 0.523 12.551 -0.299 -5.963
se 1.495 0.616 0.986 0.727 6.511 2.159 3.987
T-stat 1.381 0.862 1.058 0.719 1.928 -0.139 -1.496

Quartely COCHRANE with scaled factors by cycle(lag GNP), pval=0.15

C GNR GR GNP GNR+«GNP  GR*GNP
b 1.411  0.018 -0.040 -0.156 -0.048 -0.009
se 0.417 0.046 0.015 0.268 0.025 0.011
T-stat 3.382 0.393 -2.697 -0.580 -1.949 -0.792
covRP -0.018 0.040 0.158 0.049 0.009
se 0.046 0.015 0.272 0.025 0.011
T-stat -0.393 2.697 0.580 1.949 0.792
betaRP 0.576 9.024 0.821 19.420 10.691
se 4.070 5.214 0.694 9.154 13.464
T-stat 0.141  1.731 1.182 2.121 0.794

Quartely FF3 with scaled factors by JAN, pval=0.07

C Rvw SMB HML JAN Rw*JAN  SMB*JAN  HML*JAN
b 1.374 -0.063 0.089 -0.110 -0.948 0.062 -0.220 0.228
se 0.140 0.025 0.060 0.040 0.768 0.079 0.173 0.116
T-stat 9.790 -2.485 1.496 -2.732 -1.234 0.791 -1.272 1.974
covRP 0.064 -0.090 0.111 0.961 -0.063 0.223 -0.231
se 0.026  0.060 0.041 0.778 0.080 0.175 0.117
T-stat 2.485 -1.496 2.732 1.234 -0.791 1.272 -1.974
betaRP 2.047 0.487 1.129 0.146 1.512 1.693 -0.329
se 0.734 0.545 0.547 0.080 0.760 0.827 0.561
T-stat 2.788 0.894 2.065 1.837 1.990 2.047 -0.586
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Quartely CCAPM with scaled factors by JAN, pval=0.07

C
b 0.426
se 0.376
T—stat 1.132
covRP
se
T-stat
betaRP
se
T-stat

CG
0.240
0.137
1.750
-0.243
0.139
-1.750
-2.974
1.639
-1.815

JAN

-0.668
0.573

-1.165
0.679
0.583
1.165
0.162
0.057
2.854

CG+*JAN
-0.082
0.145
—-0.568
0.084
0.147
0.568
-0.154
0.668
-0.231

Quartely COCHRANE with scaled factors by CAY, pval=0.04

C
b 0.934
se 0.263
T-stat 3.556
covRP
se
T—stat
betaRP
se
T—stat

GNR
0.037
0.036
1.036

-0.038
0.036

-1.036

-4.174
3.188

-1.309

GR
-0.013
0.014
-0.882
0.013
0.014
0.882
7.118
5.251
1.356

CAY
—-0.294
0.282
-1.040
0.298
0.286
1.040
0.332
0.247
1.344

GNR=*CAY

0.017
0.038
0.430
-0.017
0.039
—-0.430
0.783
5.208
0.150

Quartely CCAPM with scaled factors by CAY, pval=0.04

GR+*CAY

—-0.039
0.017
-2.340
0.040
0.017
2.340
15.428
6.530
2.363

C
b 0.349
se 0.319
T-stat 1.094
covRP
se
T-stat
betaRP
se
T-stat

Quartely CCAPM with scaled factors by cycle(lag GNP), pval=0.04

CG
0.209
0.113
1.850
-0.212
0.115
-1.850
-2.727
1.481
—-1.841

CAY

—-0.806
0.359

—2.247
0.819
0.364
2.247
0.394
0.236
1.666

CG*CAY
0.104
0.059
1.748

—-0.106
0.060
-1.748
0.165
2.082
0.079

C
b 0.319
se 0.292
T-stat 1.093

covRP

se

CG
0.198
0.107
1.847
-0.201
0.109

GNP
0.226
0.156
1.449

-0.230
0.158

CG=*GNP
-0.074
0.051
-1.454
0.076
0.052
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T—stat
betaRP
se
T-stat

-1.847
—2.851

1.550
-1.839

—-1.449
0.119
0.534
0.222

1.454
3.706
3.745
0.990

Quartely COCHRANE with scaled factors by JAN, pval=0.03

C
b 1.194
se 0.190
T-stat 6.279
covRP
se
T-stat
betaRP
se
T—stat

Quartely CCAPM with nonscaled factors,

GNR
-0.012
0.032
-0.384
0.012
0.032
0.384
-3.097
2.547
-1.216

GR
0.012
0.018
0.685
-0.013
0.018
-0.685
—-0.488
5.387
—-0.091

JAN GNR*JAN
-1.045 0.141
0.489 0.063
-2.139 2.215
1.059 -0.143
0.495 0.064
2.139 -2.215
0.142 —2.931
0.067 1.481
2.129 -1.978
pval=0.02

GR+JAN
—-0.053
0.038
-1.393
0.054
0.038
1.393
3.483
2.993
1.164

C
b 0.291
se 0.289
T—stat 1.007
covRP
se
T-stat
betaRP
se
T-stat

CG
0.207
0.110
1.883
-0.210
0.112
-1.883
—2.998
1.592
-1.883

Quartely FF3 with scaled factors by CAY, pval=0.01

C
b 1.108
se 0.082
T—stat 13.585
covRP
se
T—stat
betaRP
se
T-stat

Rvw
-0.041
0.015
-2.671
0.042
0.016
2.671
2.044
0.818
2.500

SMB
0.017
0.023
0.754

-0.017
0.023

—-0.754
0.506
0.522
0.970

HML

-0.065
0.022
-2.899
0.066
0.023
2.899
1.097
0.519
2.113

CAY
0.080
0.382
0.210

-0.081
0.388
-0.210
0.122
0.293
0.415

0.014
0.035
0.391
-0.014
0.036
—-0.391
—-0.429
1.431
-0.300

-0.038
0.045
-0.850
0.039
0.046
0.850
1.107
1.692
0.654

Rvw=*CAY  SMB*CAY HML=*CAY

-0.079
0.054
-1.465
0.080
0.055
1.465
2.324
1.123
2.069
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Table 7. A for monthly null model

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. Portfolios are numbered ij with i1 indexing size
increasing from one to five and j indexing book—to—market ratio increasing from one to five. The
Lagrangian Multipliers, A’s, are defined in Eq.(38) and their standard errors, se(A), are defined in
Eq.(45).

Monthly
portfolio A se(\) T-stat
11 -6.661 1.481 —4.497
12 -2.307 2.070 -1.114
13 —4.487 3.759 -1.193
14 10.708 4.932 2171
15 5.102 2.621 1.946
21 -5.798 2.611 -2.221
22 -2.671 3.162 -0.845
23 7.277 3.584 2.030
24 6.065 3.931 1.543
25 1.043 4.918 0.212
31 -0.478 4.482 -0.107
32 3.825 4.025 0.950
33 -5.013 4.012 -1.249
34 5.074 4.194 1.210
35 -1.714 2.846 -0.602
41 6.093 3.937 1.548
42 -10.537 2.735 -3.853
43 3.225 3.859 0.836
44 -0.884 3.092 -0.286
45 -2.132 2.624 -0.813
51 1.404 3.119 0.450
52 -0.365 3.214 -0.113
53 5.628 1.191 4.726
54 -3.385 2.435 -1.390
55 -0.599 2.344 -0.255
Ry -8.615 7.241 -1.190

44



Table 8. Moment diagnosis and test for interesting models (monthly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. Moments of Hansen-Jagannathan estimates and
the greatest lower bounds of theirs are suggested. Diff is their difference; HJ minus Snow. W is
test statistic under the null hypothesis that all differences from the second order to the fourth

order moment are positive. P(W) is its p-value.

FF3(IP)

Order HJ Snow Diff w P(W)

18 0.9955 0.9950 0.0005 0.00 >0.25
2ond 1.9021 1.1863 0.7157

3 3.6764 1.5484 2.1280

4" 9.9793 2.0786 7.9008

FF3(JAN)

Order HJ Snow Diff w P(W)
18t 0.9956 0.9950 0.0006 0.00 >0.25
2 1.8482 1.1863 0.6619

3¢ 1.8493 1.5484 0.3009

4" 23.2420 2.0786 21.1635

CAPM(IP)

Order HJ Snow Diff w P(W)
18t 0.9956 0.9950 0.0006 0.00 >0.25
2nd 1.5017 1.1863 0.3154

3¢ 2.8765 1.5484 1.3281

4" 7.1034 2.0786 5.0249

CAPM(JAN)

Order HJ Snow Diff w P(W)
18t 0.9956 0.9950 0.0006 0.44 >0.25
2 1.3301 1.1863 0.1437

3¢ 1.3635 1.5484 -0.1849

4" 4.4983 2.0786 2.4197

NULL(IP)

Order HJ Snow Diff W P(W)
18t 0.9956 0.9950 0.0006 7.58 0.0410
2ond 1.0881 1.1863 -0.0982

3¢ 1.2893 1.5484 -0.2591

4" 1.6459 2.0786 -0.4326
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Table 9. Moment diagnosis and test for interesting models (quarterly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:04. Moments of Hansen-Jagannathan estimates and
the greatest lower bounds of theirs are suggested. Diff is their difference; HJ minus Snow. W is
test statistic under the null hypothesis that all differences from the second order to the fourth

order moment are positive. P(W) is its p-value.

FF3(GNP)

Order HJ Snow Diff w P(W)

18t 0.9871 0.9870 0.0001 0.00 >0.25
2 2.4593 1.5169 0.9424

3 6.6609 2.6626 3.9983

4" 27.0201 4.8378 22.1823

FF3(JAN)

Order HJ Snow Diff w P(W)

18t 0.9866 0.9860 0.0006 0.00 >0.25
2 1.6646 1.4992 0.1654

3¢ 2.6844 2.5993 0.0851

4" 5.3012 4.6659 0.6353

CCAPM(JAN)

Order HJ Snow Diff w P(W)
18t 0.9844 0.9840 0.0004 0.00 >0.25
2nd 1.7650 1.4665 0.2984

3¢ 3.9659 2.4853 1.4806

4" 10.7448 4.3621 6.3827

FF3(CAY)

Order HJ Snow Diff w P(W)
18t 0.9864 0.9860 0.0004 1.66 >0.25
2 1.3373 1.4992 -0.1620

3 2.0329 2.5993 -0.5664

4" 4.1030 4.6659 -0.5629

COCH(CAY)

Order HJ Snow Diff w P(W)
18t 0.9865 0.9860 0.0005 0.18 >0.25
2nd 1.8915 1.4992 0.3923

3 2.3879 2.5993 -0.2114

4" 7.3505 4.6659 2.6846
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CCAPM(CAY)

Order HJ Snow Diff w P(W)
1t 0.9845 0.9840 0.0005 0.00 >0.25
ond 1.8256 1.4665 0.3591

3 3.6494 2.4853 1.1641

4" 9.0252 4.3621 4.6631

CCAPM(GNP)

Order HJ Snow Diff w P(W)
1t 0.9842 0.9840 0.0002 0.00 >0.25
ond 1.7679 1.4665 0.3013

3 4.2543 2.4853 1.7691

4" 13.4176 4.3621 9.0555

COCH(JAN)

Order HJ Snow Diff w P(W)
1st 0.9867 0.9860 0.0007 2.57 >0.25
ond 1.6770 1.4992 0.1778

3 1.7094 2.5993 -0.8899

4" 6.7447 4.6659 2.0788

COCH(GNP)

Order HJ Snow Diff w P(W)
1st 0.9863 0.9860 0.0003 0.00 >0.25
ond 2.4606 1.4992 0.9613

3 4.3166 2.5993 1.7173

4" 15.0402 4.6659 10.3743

CCAPM

Order HJ Snow Diff w P(W)
1t 0.9845 0.9840 0.0005 0.00 >0.25
ond 1.5804 1.4665 0.1139

3¢ 3.3775 2.4853 0.8922

4" 8.9387 4.3621 4.5765

CAPM(GNP)

Order HJ Snow Diff w P(W)
1t 0.9871 0.9870 0.0001 1.50 >0.25
ond 1.3560 1.5169 -0.1609

3 2.2231 2.6626 -0.4395

4" 4.5662 4.8378 -0.2716
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Table 10. Horse race of models by Hansen—Jagannathan distance

The data used as basis assets are monthly and quarterly gross returns of the Fama-French 25
portfolios and the T-bill. Monthly data are from 1952:01 to 1997:12; Quarterly data are from
1952:01 to 1997:04. The models are sorted according to Hansen-Jagannathan distance metric as

the maximized pricing error of basis assets. * implies that model is rejected at 1% level;

implies that model is not rejected at 1% level.

PanelA:

Monthly Model

Model HS-T P-val  Wolak-T  P-val HJ-T P-val  Wolak-T P-val
FF3(IP) 24.21 0.157 23.93 0.00 50.47  0.097 0.00 >0.25""
FF3(JAN) 40.49 0.00" 0.00 >0.25" 5210 0.107 0.00 >0.25""
FF3 65.84 0.00" 945.40 0.00 70.59 0.00" 93.27 0.00"
CAPM(IP) 48.49 0.00" 15.60 0.00 81.76 0.00" 0.00 >0.25""
CAPM(JAN) 51.01 0.00° 834.51 0.00 84.47 0.00" 0.44 >0.25""
CAPM 95.89 0.00" 809.82 0.00 96.37 0.00" 537.59 0.00"
NULL(JAN) 105.88 0.00° NA NA 102.73  0.00° NA NA
NULL(IP) 80.88 0.00" 2543.07 0.00° 106.54 0.00 7.58 0.04™
NULL 111.54 0.00" NA NA 109.93 0.00° NA NA
Panel B:

Quarterly Model

Model HS-T P-val  Wolak-T  P-val HJ-T P-val  Wolak-T P-val
FF3(GNP) 32.11 0.02" 5.83 0.09™ 43.24  0.50™ 0.00 >0.25""
FF3(JAN) 53.65 0.00" 0.01 >0.25" 53.02  0.077 0.00 >0.25""
CCAPM(JAN) 86.52 0.00" 10607.50 0.00 57.61 0.07™ 0.00 >0.25""
FF3(CAY) 36.92 0.01™ 4.54 0177 57.79  0.017 1.66 >0.25""
FF3 63.78 0.00° 448.20 0.00 61.93 0.00" 153.75 0.00"
COCH(CAY) 36.00 0.02” 354.31 0.00 62.93  0.04™ 0.18 >0.25""
CCAPM(CAY) 46.63 0.00" 3964.07 0.00 63.32  0.047 0.00 >0.25""
CCAPM(GNP) 116.84  0.00° 553.68 0.00° 65.14  0.04” 0.00 >0.25"
COCH(JAN) 41.75 0.00° 23.91 0.00" 66.50 0.03” 2.57 >0.25"
COCH(GNP) 22.91 0.29” 229.01 0.00 66.82 0.157 0.00 >0.25""
CAPM(JAN) 80.02 0.00" 21.92 0.00 70.09 0.00" 88.61 0.00°
CCAPM 165.68 0.00" 3146.49 0.00 71.38  0.02" 0.00 >0.25""
CAPM(GNP) 62.46 0.00" 1604.63 0.00° 74.42  0.00" 1.51 >0.25"
CAPM(CAY) 99.53 0.00" 113.41 0.00 78.41 0.00" 869.81 0.00"
CAPM 92.55 0.00" 58222.04 0.00 80.11 0.00" 557.40 0.00"
NULL(JAN) 73.36 0.00" NA NA 80.48 0.00° NA NA
COCH 96.42 0.00" 14460.61 0.00 81.66 0.00° 46.79 0.00"
NULL(CAY) 70.34 0.00" 711.17 0.00 85.77 0.00" 18.11 0.00"
NULL(GNP) 169.78 0.00" 240.56 0.00 91.67 0.00" 1087.24 0.00"
NULL 149.88 0.00" NA NA 92.47 0.00° NA NA

3k
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Fig 1. Eigenvectors of two largest eigenvalues of the Hansen Jagannathan weighting

matrix w, =[(1/T)Y RR'T" .

The data are monthly and quarterly gross returns of the Fama—French 25 portfolios and the T-
bill. Monthly data are from 1952:01 to 1997:12. Quarterly data are from 1952:01 to 1997:04. The
portfolio numbers on the x-axis are numbered ij with 1 indexing size increasing from one to five
and j indexing book-to—market ratio increasing from one to five. The vector w(1) and w(2) are
the eigenvectors corresponding to the two largest eigenvalues of Wr.
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Fig 2. Time series of three conditioning variables.

Cycle(IP) is the cyclical element in monthly Hodrick—-Prescott(1997) filtered industrial
production. Cycle(GNP) is the cyclical element in quarterly Hodrick—-Prescott(1997) filtered GNP.
Cycle(CAY) is the aggregate consumption-wealth ratio, derived in Lettau and Ludvigson(2001).
All the series are lagged by one period to assure variables in information set. Monthly series for
IP are from 1951:12 to 1997:11. Quarterly series for GNP and CAY are from 1951:04 to 1997:03.
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Panel C:
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Figure 3. The moment lower bound from basis assets (monthly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. Necessary moment lower bounds of theoretic
pricing kernels are plotted for 2™, 3 | 4™ and 9™ order. The numbers on the x-axis are
hypothetic means of the true pricing kernel.
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Figure 4. The moment lower bound from basis assets (quarterly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-

bill. Sample period is from 1952:01 to 1997:12. Necessary moment lower bounds of theoretic

pricing kernels are plotted for 2", 3™ 4™ and 9™ order. The numbers on the x-axis are

hypothetic means of the true pricing kernel.
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Figure 5. The pricing error of models (monthly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:12. Pricing errors of nonscaled and scaled models
according to Hansen—Jagannathan distance test are graphed. The portfolio numbers on the x—axis
are numbered ij with i indexing size increasing from one to five and j indexing book-to—market
ratio increasing from one to five.
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Figure 6. The pricing error of models (quarterly return)

The data used as basis assets are the gross returns on the Fama—-French 25 portfolios and the T-
bill. Sample period is from 1952:01 to 1997:04. Pricing errors of nonscaled and scaled models
according to Hansen—Jagannathan distance test are graphed. The portfolio numbers on the x—axis
are numbered ij with i indexing size increasing from one to five and j indexing book-to—market
ratio increasing from one to five.
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