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0000000000000 000000000000000mMOo0og (Closed-Form

Solution) 0000000 0OOODOOOOOODMOOOOOODOOOOODODOODOOOOOOOO
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0000000000000 000000 (Quantitative Implication) 000000000

00 (Numerical Analysis) 0000000000000
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000000000000000000 (Quantitative Analysis) 00000000000
goobooboooboobboobbooboooboobboooboooboobboo
gboboobogobuoobbogboboobuoobbooboooboobbooboo
O000000Bona and Santos[16)| 0000 00000000000D0D0O0000OO* O

“It is worth emphasizing that the numerial model is not generally meant to directly

emulate an economic situation. This model is simply a supporting device (an algorithm

of some sort) aimed at the simulation of the true behavior of the mathematical model.

One should have a good idea of how well the behavior and stability properties of the

*10000000000000000000Judd[63] 0 Bona and Santos[16] 000000
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numerical model mimic those of the mathematical model under consideration.”
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goooobooobooboboobbooboooboooboobbooboooboobo
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00000000000000000000000000000000 (Quantitative)0 00 00
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000000000000 “Exact”0 00000000000 OOOODOOODOOODOOODOOO
00 (Approximation) 0000000000000 D0O0ODO0ODOODOOOOOOOOOOODO
Deductive 0000 Computation 00 0000000000000 0O0OOOO0OODOOOOOO
goooobogooboobboobbooboooboooboboobbooboooboobo
goooobooobooboboobbooboooboooboobbooboooboobo
gboboogobogoboooboo

0000000000 (Incomplete Market) 00000000000 0O0OO (Heterogeneity)
gooooboooboobboobbooboooboooboboobbooboooboobo
goooobooobooboboobbo0obooobo0ooboobbooboooboooo
gbobooobogoboobbuoobboobooobuoobboobboooboooboobn
gobogoobogooboobobooobboobooobuoooboobbuoobboooboon

goobooboooboobobooboboobbooboooboobboobboobboon
gboogoobooboooobooobboooboboooobooobbooboboooboooboDboo
gboboobogoboobbuoobbooboooobuoobboobobooboooboobo
gbobooobogoboobboobbooboooboooboboobbobooboooboobo
goobooboooboobobooboboobboobooobooboboooboo
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gdddddgdgoggooooooooogd

ogono

Judd[63]: D0D0OO0DDOUO0ODOODOOODOODODOOOOOOOOODOOOOO
Miranda and Fackler[95]: MatlabO0 O OO0 O 0O0O00O000O00O0OO0O0OOOOOOO
Juddfe3| 00000000000 DOODOOODO

Adda and Cooper[l]: 000000000000 DO0OO0OOO0ODOO0ODOOOODOOODOOO
gboobooobogobboobbooboonobogon

Marimon and Scott[88]: 000000000000 D0D0OD0OD0OOD0OODOODODODOO
goboobooooboobobooboboobo

goodoooogd

Quarteroni, Sacco, and Salei[101]0 Atkinson[8]: 000000 ODO0OO0ODOOODOO
oooooobooooobboooooogobooooobboooooboooooo
Quarteroni et al.[101] 0 MatlabO OO OO0 00000

e Press, Flannery, Teukolsky, and Vetterling[100]: 000000000000 O00O0OOO

ddddooooooooooooooooobobbobbbo0oo0oo0oooUUg o
gboboobogoobuoobbooboboobuoobbooboooboobbooboboo
goo
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gbobogogboooboobbuoobboobboobuoooboobboobboooboon

O000o0o0oOoOdOoOo0ouoboOo 3bogoboogooooag

1. COO0 Fortran 00O OOO0O0OODOOOCOOO

2. MatlabO Gauss 000 DO0OD0OD0 (D0ODODDOOD)0000O0O0OOO

3. Maple 0 Mathematica OO DO OO OO0OO0O0O
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1.3.1 Fortran[FORTRAN]

0000000000000 00000000000000Matlab00000000000
00000000000000000I/00000000000000000000000000
0oo

Intel Visual Fortran (+IMSL): 00 0000000000000 DO0O0OO0OO0ODOOOO
000000000000 0oooo IMSLOOODOOOOOMatlabOOOOOOOO
goo

NAG Fortran Builder (NAG): IVFOOO0O00000000 (000)00000000
0000000000
e FTN 95: 000000000000000000

GCC/GY%: GNUDOODOoOUooOooooUooooooooooooooooooooo
googooood

IMSL/NAG: 00000000 (DO00oOoooooo)
LAPACK/BLAS/MINPACK/HOMPACK: 0000000000 OO netlib(http://www.netlib.org/)

gboboooboogoooon

0000000000: http://acce.riken.jp/HPC/training/text.html

1.3.2 Matlab/Scilab/Octave

Fortran0 COOOOOOOOOOOOOOOOCOOOOO0OODOOOOOOOOOOOOO
oooooobooooooooboooboooobooobooooDooooboOoooooooboOoooOoo
Fortran0 COOO0O0OO0O0OOO0OOOO0OOOO0O0OOOOOOOOOOMatlabOOOOoOO
ooo

MatlabOOOOOOOOODOOOOCOOMatlabO0OOOOOOOOOOOOOOODOOOO
000000000000 0Sun Microsystems 0 Fortress 0000000000000 0O00OO
ooo (00O [127)0

e Scilab: http://www.scilab.org/
e Octabe: http://www.gnu.org/software/octave/

e Fortress: http://projectfortress.sun.com/Projects/Community
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1.33 0000

000 PCOOODOODODO CoreDuo(Core2Duo) 0000000000 OOOOOOOOOO
00000000000000000CPUDODOO 50%00000000000000000O0
gooooboooboobboobbooboooboooboboobbooboooboobo
0000000000000 0000000 (0D)000O00O00O00O00O0ODO0OOOOOD
gbobooobogoboobbuoobboobooobuoobboobboooboooboobn
goboobogobooboboobobooboonooboo

mOpen MP 000000000000 DOODOOOODOOOIVFOOOOODOOOOOO
O00o00Oooooo CPUDOOOOO PCOO0OODOOOOOOOOODOOOOOOO
goo

e 0O [121]
e 000D0D0O0D0D0O0DODOO [130]

m MPI (Message Passing lterface) Open MP OO OOO0DO0O00O0OD0OODOOODOOODOODO
00000000 00oooooOo PCO0O0OOO0ODOOOO0OODOODOOODOOOOOOpen
MPOODODODOOOOOOpen MPOOODODOOODOODOOOODOMPIODODOODOOOOOOO
00000000 00oo0oooooooooooog HPoOOO

e Makoto Nakajima’s HP: http://www.compmacro.com/makoto/

1.3.4 MatlabO O FortranO O OO
o 1IN OOOOOOOOOOOOOOOOOOONOO
e J0UIU0D0DU0U0DOUODDOUUODDOUUODDUODLDLOOODOO

FortranOOMOOOOOCOOOOOOUODOOOOOODOOOOOOODOODOOOOOO

goboobooooboobboobbooboobobooboooboooobooboo
gobooboooboobobooboboobooobuooboboobbobooboon

D00000000000*00000Fortran 0000000000000 0D0O0O0O

goboobogoboobboobobooboobboobooobooobooboo

*200000000000000000000 http://acce.riken.jp/HPC/training/text.html 0 0 0 O
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gbobooboooboobbuoobboobooobaon
goboobogobuoobbooboboobooboboobooobooobooboo

00000000000000000000D000O0O0O0 Subroutined Functiond Module/Use
000000000 (Common 00000000000 DOODOODOOOOOD)DODOD

gbobooboooboobobuoobbodobboobooobooobooboobo

000000000000000000000000000000D00OUOOD (20005
00000000)00000000000000000DO0000oO0o0oooooOo
gbobobooboboboboboboboobogoooon

0000000000000 000000U00DooOMatlabO00D0OOOO0OOOOOOO

gobooboboooboobooobooobag
goobooboooboobboobbooboooboobboooboooboobobo

gbbggbogoboobobuogbboobboobooobogob
gbobooboooboooboobboobbooboooboon

000000000000 [128] 0 Goodliffe[131] 0000

135 0O0OO0O00OO
[R]eading a book on computation techniques without actually using the compter is

as foolish as reading a cook-book without ever entering the kitchen.(Marimon and

Scott[89], p,20 00 0O0)

000 HPOOODOUOODOODOODOOOOODOODOOOODOOOUOODODmMmOOODODOO
gboboobogoboobbuoobbooboooobuoobboobobooboooboobo
gooooood

e QM&RBC: http://dge.repec.org/codes.html

14 DO0ODOOOOOOO

141 00D0OOODOOOOOOD e0O
goobooboooboobboobbooboboobuoooboobboobboooboon
gooboobooboboobbooboooboo
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e 0000 (Round-Off-Errors): 00001/300000000000000000ODOOODO
e 00000 (Truncation Error): 00 000000000000 OOOOOOOOOOOO
goboobboooboooboobobooboboon

e 0000 (Gross Error):

gooboobooobooobooboboobbooboooboobboobboobboon
gbboobogobuoobbuodbbooboooobuoobboobobooboooboobn
il e D DDbODODbObODODbDDODODOOO
gbooooboooboobboobooon

l.J0doooooooooobooooooooooooooooooooooooooo

2. 0000000000000 0D00D00D00D00D00000000000O0O0O0OO0O0O0O0
00000000000000000000000000000O0Krusell and Smith{76]
goboobogobuoobboobobooboobboobooobooobooboo
gobooboooboobobooboooboo

3. Kubler and Schmedders[82] 0 0000000000000 DO0OO0ODO0OO0OOOOOOOOO
0000000000000 00O0000DO000DO0O0O0DO0O0oO0OUD (OO
Primitives) 000 0000000000000 0OO0O0O0O0O0OOODOOOOOOOOOO

0000 e0000DOO0OD0OOO0ODO0ODOD e-DDbO0ODOOOO0ODOODODOODRO

1.4.2 “Curse of Dimensionality”
doodooooooobobobobobobobbboboobbbodddddoooooooooooo oo
O0000000d00000o00oo0ooU0oo0oDoOoooooogooo ceuoOoOooO

O0000000000000C0D000000000A0 Cuarse of Dimensionality 00000000
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2 J0b0OO00bOooboooboobooo
21 0O0O0O0OO

000000000000 (Dynamic Optimization Problem) 00 000000000000
vbobobdobobobobobobobobobobobobooboobooboooobooon
boobooboobo@mobooobooboobooooboobobobobooOoboobon
gboboboobobobobobobobobobobobooboobooboooooooooon
ogoooooo0oooobooboOobOobUobOobUo 200000000 ODODODObOObOO
vbobobobobobobobobobobobobobobobobooboooobooon
0000000 (One-Sector Optimal Growth Model; OSGM) 00O OO

000000000000000OTaylor and Uhlig[119] O Journal of Business and Economic
Statistiecs 000 000000000000 ODOOO0OOOOO0DOOOOOOOOOOODOOOO
bobobooboboboboboboboobobobaon

e 00 (0D) O OOBlanchard and Kahn[15]0 Juillard[68]0 Burnside[18]0 Hansen and
Sargent[48]0 Sims[113][112]0 Schmitt-Grohé and Uribe[111]

000 (Pertubation Method)O Gasper and Judd[44]0 Judd and Guu[64]

0 0 O 0 00 Benitez-Silva, Hall, Hitsch, Pauletto, and Rust[9]0 Rust[104]0 Santos[107]0
Santos and Vigo-Aguiar[109]0 Aruoba, Fernandez-Villaverde, and Rubio-Ramirez[7]

00000D00: Benveniste and Scheinkman[10]0 Santos[106]
e 000 (Projection Method): Judd[61]0 Judd, Kubler, and Schmedders|66]

0000 (Structural Estimation): Ferndndez-Villaverde and Rubio-Ramirez[40][41][42]

211 ODOOOOOOO
gbooboobooboobooboboboboboboboboboboboboboboboOobDo
gboboobogoboobbuoobbooboooobuooobboobbooboooboobo
gooooboooboobboobboobooobooobboobboooboooboobo
oooboobooboboobbooobooboboobobooboo
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gbooboooo

max Y Bulcr),
t=0

subject to

ey + ki1 = f(ke) + (1 =)k, ko given, 0 < g <1

00000000000000 (Bellman’s Equation) 0000000000

v(k) = max{u(c) + Bv(k')}, (1)
subject to

e+ K = f(k)+ (1 - o)k,

OD00*00000v(k) 00000 (Value Function) 000D 0000000000 AO0O0DDOO
(State Variable) 000D 00000000000 A(00DO ¢)0000O00 (Control Variable)
000000000 (Recursive Form) 00 000000000000 0O0OO kOOD0OOOOOO
boboboboboboboboboboboboboboobooboobooboobooboooon
gboboboobooooboobooboobooobo

u'(f(k) + (1 = 0)k — g(k)) = pv'(g(k)),
v'(k) = (1 =0+ f'(k)u'(f (k) + (1 = )k — g(k)),

000D0D0000g(k)00000 (Policy Function) 00000000000 (Decision Rule) O
000

m000 wu(c)=loged f(k)=k*06=1000000000000000000000000
O00o0ooooooo*o

’U(kﬁo) =A + BlOg k‘o,

af «

A=(1-p8)""{In(1-aB)+ In S ’le—aﬁ

11—«
kt+1 = ﬁakf‘.

oooooTroobobooboogo

1= ()"

kipr = aﬁw

kY, t=0,1,...,T

gbooboobooboboobbooobooboboobobooboo

*300000000Adda and Cooper[1]00 20000000
*4 Stokey et al.[115] 0 p.12000000
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e 0000D0000?=0000000000000000000000000000000
0000000000

e 000D00O0DO0O0DOD (00D000D k) 00D000D000000000000O
000000 (00000)d

s J00000007? 000000000000000000000000O0OOOOOOO*0
oD bbb LD O
goobooboooboobboobbooboooboooboboobbooboooboobo
000000000000*0000000000000000000000000000000
gboboobogoobogon

a € {0.25,0.3}
3 € {0.9,0.99}
ve{1,2,5}

§ € {1.0,0.025}

212 000000000 (Value Function lteratoin; VFI)
gooboobboooboobobooobo0obbo0obooobooboboobDboobboOon

00 (Value Function Iteration; VFI) 0000000 VFIOODODOOOOOO

e J00I0DUO0DUODDOUOUDODOUDDODDODDO (Contraction Mapping Property) O
0000000 (Safe) 00000000 (Reliable)d 0000 (Convergence Property)*”0
e JO0DDOOODOODO?
1.000000000000000000000 (Stokey, et al.[115])0
2. 00000000000 (Alvarez and Stokey([5])0

gbobggboooboobbduobboobboobuooobuoobbuooboooboon
go0doOo0oboOo0oU0obOo0o0obOoUobObOOoOoboOovrFIOODOoODOoUOobDOOoUOoDbDoOoboooo

goboooboooboobboobbooboooboooboboobboobooobooboo

*PDSGEOODODOOODOODOOONOONODOOONONONODNONOONODOOONONONOODONoonon
*6 0000 Cooley[28] O Hansen and Heckman[47) 000000
*7 Santos and Vigo[109] 000000
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gboobooboobobobobobobobobOOmobobooboooooooooobobooo
goooobogobooboooobooon

goobooboooboooboboobboobboobooobooboboooboo

1. 0000000000000000000 (Discretization Approach)
2000000 (0000)0000000O0D00D000O00DO (Parametric Approxima-

tion Approach)

gbooboobooboboobobobobobobobobobobobobobobDobDOobDO
0000000000000 0000000O000000UD [e,b0000000O0O0OOOOO
gobobooooobbboooobobbooobbbooooooobobboooobboboooon
0000000000 R*O0000000000000O0O0ODOOODOOOO0OOO00O0O000O0O0
gobbbougoobboooobbbooooboboooobobobbooonobobouooon
gbooboobogoboobboobbooboooobooobboobboooboooboobo
goooobooobooboboobooboooobg

ml. 0000000000000 (Discretized Approach) 000000000000 O000O0
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0*0

0000000 k0000000 A 000000000000 ({k,k}},-))000000
00000000000000000000000000000000000000000000
O00000 kO0DDO0 AOODDOOODOOO0OODOO0O0DODOO0O0DOOO00DO0000000
00000000000000000000000000000000*00000000000
00 (000000)00000000000 (Grid)0O0O00 (Node)DOOOODDOO (Mesh) O

O00oo0o0ooooooooooooooouooonoo
v(k) = max{u(k + (1= 6)k; — ky) + Bu(k,)}.

gooboobooobooobooboboobbooboooboobboobboobboon

*¥O000000000000000000000000000000000000000000000000000
0000000000000 0RuWst(105]0000000000000 Curse of Dimensionality 01000000
oooooooo

OO00000000 Bewley DOOOOOOO0OO00450000000000000000000000000
oooooooooooobooog
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gbbogobogoboobbuoobboobbooboooboobboobo

0000 1:(000000) 0000000000000000000000000000000
000000000000000+» 0000000 (Initial Guess) 0000000000
00000000 000000000000000000000000000000000
00000000

0000 2(00000) 0000000000000 «000000000000000000
000000000000000000D00000000000000000000000
00000D00000000000

0000 3:(0000) 0000 wki+(1 -8k —-k)00000000000000000
nxn0000000

0000 400000000000): ()0 k0000

v (ki) = {u(k + (1= 0)k; — k;) + Bo(kj),

000000000200 »(k)00000000000000 (00D00000)0000
(b)O k; 00000w(k,) 000000 k000 (0000)0000000000000
00000000000000000000000000()000000 4000000
00 +v0000000000000000000000e000000000000000
00000000000000000000w(k)0 ¢(k;)00000000000000

goobooboogoboooboobbooboooboobobooboooboooboo

[Matlab Codel: 00 00000000]

m2 0000000000 (Parametric Approximation Approach) 0000000000 ODOO
0do0odooobooooobooooobooooooooooooooooooooooooooa
0do00oddooboooooboooobooooooooooooooooooooooooa
0000000000000000000 k0000 K O0ooDooo kE[E,E]DDDDDDDD
000000000000000000 (Evaluation Point) 0000 {k;} 0000000000
ooooooo {v(k),g(k)} 0000000000000 0DOO0OOO0OOOOOO (DODOO
0000000000 0000)000o0oooooo
00000000000000000000000000000000000 {v(k), v(ki+1)}

00000000000000000000000000000000000 Judd[63]00 60

14
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O0D000000000000Johnson et al.[59] 00000000000000000000O0
Ooooooog

0000 1(0D00000) 000000000000 D00D0O00O00O0O0ODOOOOOOoOoOO
gobooobooooboobboobbooobooboboobobooobooobooboboo
DDDDDDDDDDDDDDDDDDDDDDDDD@(k})DDDDDDDDDDDDD
oooooooboooooob oboobooOoUobboOooooobDboOboboooDbbOoboboOooD
gobooboogooboobooon

0000 2(00000) DO000O0O00O00D0O00D e000000O00DO0O0DOOO0ODOOODO
odooboobooboboobboobboobooobooboboooboooboobooboo
goboooboobboobobon

0000 3(00000): U000 k0000000000000 00000O00O00O00O00O0OO
0000000000000000000000000000o0o0o0o0o0*o4(k,b)dn
0000 bOOOODOOODOODEDOOODOOODOOODOOO

0000 4000): OkOODOD

v (k;) = max{u (k' + (1 — 8)k; — k') + B0 (K';b)},

00000000000000000000000000000000000000000
0000DD000000000D0D0000000000000*?000000000000
000 {v(k)}000000 {g(k)} 0000

00005 000000 {»}00000000000000000000 300000000
30 40000000000000000000000000000000000O0000

goboobooooboobboobobooobg
[Matlab Code2: 0000000000 OOO]

e OU0ODODOOODOODDOODDOO
e OIIDODOODOUODODUODDOODDOUODLOOODOODDOODDbDOODDO

gooboobobooobooboboobobooboooboobbooobooo

1000000000 00000 200000000 20000000000000000000000000000

00000000000000Judd[63] 0 Quarteroni et al.[101] 000000
*11 Judd and Solnick[67] 00000000 Schmaker’s Shape-Preserving Spline 100 00000000000

gbooobooooboooooobooobooooooooboonDo
*12DDDDDDDDDJudd[63]D4DDDDDDDDDDDDBlaCkBOXDDDDDD

15
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e 00000 UIODDDDODODOUOUUOLDODODDDOODODODUUDODODODOODODDODOOOO
oooo
e 100D0DDIDDOODODOOOHoward’s Policy Iteration 0000000000000 OO

ooboobooboooboooboobobo0obooobuooboboobboooboon

213 000000000 (Policy Function lteration; PFI)
e Rust[104]

[To Be Completed.]

22 00OO0O0ODDOOODOObDOObOObOO

gbobogboooboobbdoobboobboobuoooboobbooboooboon
gooboobogoboobboobbooboooobuooobboobooobooobooboo
gooooboooboobboobbooboooboooboobbooboooboobo
oooboobboooboooboboooboobobooboo

2221 000 (Projection Method) D000 00O O (Spectoral Method)
gD DD DD DO DDODOD
0000000 (Projection Method) 0000000000000 0OOODO(l)000ODOOO
(Spectoral Method) O (2) 000 0O (Finite Element Method; FEM) OO0 20000000
00*0000000000000000000000000000000000000000
gbooboobogoboobbuoobbooboooobuoooboobooobooobooboo
gooooboooboobboobbooboooboooboboobboobooobooboo
0000000000 o
gbobogboooboobbdoobboobboobuoooboobbooboooboon

afufufufsfsfs
u'(h(k)) = (1 =0+ f'(K))Bu'(h(K)),

*B 0000000000000 (129900000000
*MOpopooo000000000000000000000000000000000Judd et al.[65] 0 Kubler and

Schmedders[81] 000000

16
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0000000000000 0D000D000 K =9k)00000O0D0O0O c=h(c)0D0OO0ODO
000000000000 0000000000000U00 A(k)ODOOODOOOD k‘E[E,E]D
00000000 h(k)DODDODDOODDOODOO0OOD {e;} 00000000

n
h(k;a) = aigi(k)
i=0
DDDDDDDD*15DDDDDGDDDDDDDDDDDDDDDDDDDDDD(@(/ﬁ)DDD

(Basis) 0000000000000 O0OO0OOD0OO0UO0O0OO00O0O00O0O (Residual Function)

= g R+ (L= Ok —h(ka) o e )
R(k;a) =6 il a) (1 =6+ f'(f(k) + (1 = )k — h(k,a))) — 1,

gobooboboobbo0 ebboobbO0o0obbOOo0obbOOoO0ObOOoODbDOODO [E,E]EIEI
gbooboobooboboboboboboboboboboboobOoboooobooboobobooo
goboboboooooooboboooobobmobooooobooboooooobobobooooooo

D00000O0O0O0OoOoooo*eo

00000000 (Collocation Method) OOO {k;} 000000000

R(ki;a) =0, i=1,...n,

gboboobogobuoobboobboobuoobbooboooboobbooboboo
good
000000 (Galerkin Method) DOO0OOO (Weight)¥ (k) DD OD

/k U(k)R(k;a)dk =0,
k

ooy oboUoOoo
ogoobooboooboobboobbooboooboobboooboooboobooboo
goboobogoboobbuoobbooboonoboon

000000000 Judd(1998) 0 110000000070

“50000n 000000000 h(k,0) =37 e’k 00000000000000 (Ordinary Polynomial) O
0000000000 Colinear 10000000000 DODOODODOODODOOD (Orthogonal Polynomial)

000 ChebyshevOODOOOOODODOOOOO
*16DDDDEI[IEI[IEIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDJudd[Gl][GS]DD

McGrattan[90] 000000
*1700000Judd(1998) O p.204 00 Judd(1992) 000000
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s00001 O0OO0O0O0ODOOO0OO0ODODOOO0OO0ODODOOOO0ODODODOO0OO0ODOOOODOO
Chebyshev DO ODOODOOOO

m0000 2

e J0I0IOOnnO0ODODOOODOOOn=100000

e ChebyshevOOOODOUOOUOOOOODDOOOOOOOOOOOODOOOOOOOOOO
000000000000 0000oOoDOoOoooDg ChebyshevOOOOOOOOoOOO
gboboobooooboo (QuadraturePoint)DDDDDDDDDDDDDDD*18DDD
000000000 ChebyshevDOOOO (DO0OD0O0OD)000DOO00DOO0ODOOODO
O0000C0OD0DODODOOOQuadrature Point O O CompEcon 0 0 O gnwlege 00 OO
Gauss-Legendre Quadrature 0 D 00000000090

e 00000 OODODOROO Chevyshev DO ODOOODODOOOOODODODOOO Cheby-

shevOOOOOODOOOOOOODOO

1 cos(arccosky) --- cos((n—1) x arccosk;)
¢(k) =

1 cos(arccosk,) --- cos((n—1) x arccosky,)
O0000n O Chebyshev Point 0000 OO Quadrature Point 0 O O O O O Chebyshev
00000000000AO0O0OO0DOOOO [-1,1)]0D00000000O000O0
e JO0IODDOODDOODDOODO
1 k- KPR
1 Ky e kNl
goog

e 100 qU0O00000D0DODOODOODOOODOOO!

m 000 3&4 0000 (Residual Function) 000000 Root-Finding 000000000
00000000 eq00000000000000 (ep0000D0)000000000000
0000000000000 nO0000O000OO*0

*18 000 Chebyshev 0000000000000 Judd(1998)0p.211 00000

*19 Gauss-Legendre Quadrature Point 000000000000 Judd[63]0 p.257 O Atkinson([8]0 p.270 0 O O
0o

*200p0000000000000000000000000000000000000
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22 0D0O0ODOO0OOOOOOOOODOO 2 0QUO00O0OO0ODOOOOOboOoOoDo

00000000 DO0OD0O0O00O0(0D0D)000 ChebyshevOOOOOOOOOODOODOO
e UDODOOODODOODOOOODOO

residual = resid_collocation(a0)
hk) = B-h(ky) ™7 (Aaki? ™ +1-96) R (k1; ao)
= = ~nxl
h(kn) ™" = 8 h(kp) - (Aakir ! 41— 9) R (kn; ao)

goooonb ooboooboo

E
/ Vi (k) R (k;ap)dk, i=1,...n,
k

000000000000 0D0O000 Chebysheyv D000 DODOOO0O0O %((k) =
¢:(k)(i=1,...,n) 000000000 ¢ (k) =ki(i=0,...,n—1)0000R(k;ao)
000000000000 0000000000000000000 Chebyshev OO OO
O0000D0000000000 Gauss-Legendre Quadrature Point 000000000
00000000000 Gauss-Legendre Quadrature 00000000000

E Yty wi s ¢1 (k) - R (kis ao)

/wi(k)R(k;ao)dk;w : ~nx 1

: St (8) R (ks o)
MatlabOOOOOOODO intgal.mO0O00 ¢gnx 100000 w.xROOOOOOOO
nxgn000 ¢; (k)00D0D0D0

m000b OO0O0O0O aqUi0000000000O0O0O0O0OODOOO0O0O0O0O eODOOOO0O
O00000n000n000000000000000000O0O0 (Root-Finding) D00 0O
0 O Quasi-Newton Method O O 0 *2!0 Root-Finding 0 0 0 CompEcon 0 0 O broyden 0 0 O
googd

[Matlab Code3: 00 00|

e KL.JuddO HP O Judd[61]00000 FORTRANOOOOOO (000O000)0

2.2.2  Time Iteration Spline Collocation Method

e U0ODOOOODOODDUOODLDOODLOOODOO

*21 0000 Judd[63]0p.67 0 0 Miranda and Fackler[95] 000000
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e Judd et al.[65][66] 0 DO 0 OO0 Chebyshev D0 DDO0D0O0D0DO0D0OODOODOOODOO
OO000O0000OTime Iteration 0000000000000 ODOOO0ODOOOOOOODO
good

223 00000 (Finite Element Method; FEM)
e McGrattan[89][90| 0 O O O

[To Be Completed.|

224 00000DOO (Endogenous Gridpoints Method: EGM)
vriooooooooooooooooooooooooooooo0oooooooooooo
bobobobobobobobobobobobobobooboboobooboooobooon
boboboobobobobobobobobobobobooboobooboooooooooon
0000000000000 000000(00O000O00DO0O0LO0OO0)00DO0OODOOOD
oooooooooovrIooooooOoOobOoooooooooooooOOboooooooo
00000000000000 Carroll20000000000000OOO0O0ODOOOOOOOO
gboboobooboboboboboboboboboboboobooboobooooooooooon
coboooobooobooboooooobooboo
EGMOOOOOOOOOOVFIOODOODOOOOOOD kOO0OO0OO0O0O0OOOOOOOOoooo
0000000 K O0000O00000000000000O0DO0OD 200

Q( 1/€+1) :ﬁv( £+1),

0000000000000 z = f(k)+(1 -8k 0000000 A(z,) 0000000000
00000000000

o ' =9 (ki)

= B(L+ )k )7

0000000000000 Az) 00000 (000000000)0000000000
{ki ...k} 00 Q(kj,) 0000000000

CRRADDDOOO000000D00000000000000¢ =[(ki,,)] 000000
ki,,00000000000000i=c+k,,00000000000000000000
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gbobogboooboo iz(xt)DDI]DDDDDDDDDDDDDDDDDDDDDDDDDD

gobooobogoobooboboobooon

e Carroll[20] 0 0O OO 0O Matlab(&Mathematica) 0 000 OC. Carroll0 HPO OO DO OO
e 000 BewleyOUODOO EGMODOODODOO (Fortran 90/95)0

225 000 (Pertubation Method)
e OUI0DDOODOUODDUODDOODLDUOUODLOOODOUODDOODDbDOODLDOO
gooooboogn
e J00DDO0DOODODDODMathematicaDODOODODO (MatlabOODOOOODODOO
0oooooooo)o
e 00D Judd[63]0D 00

[To Be Completed.|

23 0U0OO0OOO0ODOOOO

gooboobbooobooobooobo0oboboobooobooboboobDboobboOon
O Exact OOOOO0OOO0OOOOODODOOOCOOCOOODODODODODOOODOODOOOO
gooboobogoboobboobbooboooobuooobboobooobooobooboo

gooboobogooboobboobboooboooboobbooboo

Judd[6l]: DODOOOOOOOO

den Haan and Marcet[33]:

Santos[108]0 Santos and Peralta-Alva[110]:

Aruoba, et al.[7]

24 0ODOO0OOOOO

Aruoba, Fernandez-Villaverde, and Rubio-Ramirez[7] 0000 0000000000000
0000000000000000000000000000000000000 (1002000
00D00)00000000 (Chebyshev)O FEMO VFIO OO O
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24 0DOODOODOO 2 0QUO00O0OO0ODOOOOOboOoOoDo

0000000000000000000000000 RBCOOOOOOOOOO0OO00oooO

02000000000000000DOO0OO0OO00ODOOOOOODOODbOOOO

A1 —1,)0) T

1—71

)

U= EO i/@t_l (
t=1

s.t.
et + i = Yr, ker1r = (1 — 0)ke + iy,

Y = eztkflg_a, 24 = pzi_1+Et, E¢ ~ ./\/(0,02).

gooooboogoo

M {0

Ct Ct+1

(1+ ae* k21~ — 5)} ,

(=107 (B —1)) T

1-6 = 1 —a)e* k2
( ) 1—1, ce ( a)e k'l 7,
et + ki = e EX T 4 (1 — 6)ky
Zt = PZi—1 + Et.
oooQg
241 0000

e 100O&DODODO:

e JUD:

e FEMUOODDOOOUODOOOOOODODOUODOOOODOUODOOOODOOODDOO
e VFIOODOOOOOOODODODOODODODOOOOODODODO

242 0O00O0ODOOOOOOODOO
Aruoba, et al.[7] 0000000000000 HPOODOODODODODOOOODOOODO

e Aruoba et al.[7]: http://www.econ.upenn.edu/ jesusfv/companion.htm

e 00O MathematicaOOO DO OO MatlabODODOOOO FortranOOOOOOOO
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3 Ramsey O 0O Bewley [J

oooboobooobooobooobooboboobooobooboboobDboobboOon
gbobooobogoboobbuoobbooboooobuoobboobboooboooboobn
00000000000000 (D0000)0000000 (Idiesyncratic Risk) 000000
gooboobooobooboboobboobooobuoooboobbooboooboobo
gbboobogoboobboobboobooobuoobbuoobbooboo

goboobogooboobbuoobboobboobuoooboobboobboooboon
goooooboboboboboboboboboobooooboboobbbbbbobobobbobbbbbbbobboboon

O0000000000000000 %20

31 00000000 (Income Fluctuation Problem)

311 000000
000000000000000 Aiyagari[2] 00 Huggett[53][55) 000000000000
0000000000 BewleyDODODOOO*$0000000000000000¢000000
00000000000 10([0,1]00000000000000000000000 (000)0
00000000000000000000000000000000000000000000

bbb 00000 bOooboooboobbooboooboobo

o 1y
EoZﬁtlt_ify
=0
00000000p000000 Be(0,1)D000000O0D0O0 CRRAODDDODODOOO
0000000 (0000000000000 00)0D0DO0O0ODO0ODOOD

tgoooboogooobogooobbb e 00000 gy ODOOODODOOOOO0ODLODOOO0ODODOO
goboooboooboobobooboboobooooboon

ctt a1 < (1 4re)ar + ye

00000000, 00000000000000000000000000O00ae, >0000%*40

*22 0000 Campbell[19] 000000
*23 Ljungqvist and Sargent[83] 0 16&17 0000000
*24 Ajyagari[2] 000000000000 00000000 a; > 00000000000 000000000

oooooooooooooo0o0oooooooOoooOoOO00oOoOOobO0UODDOODOOOODoDODe=00000
Chatterjee et al.[23] 000000000000000D0OO0O0OODOOOOOOOO
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Bewley 000000000000 000 % 0000000000000000000000
00t0000000000 {e',...,e/} 000 JO00D00000 (Labor Endowment) O O
0000000000 000000000000 ¢ O0000000000000000 w, O
D000000D0000000000000000 we, 00000000000000000
e41 000000000 e 0000000000000000 00000000000 €0
000000000 7(efle!) >0000000000000000000000000000C
0000000000000 0000000 ¢ 000000000000000000000C0
00000000 »*000000000000000000000000000000000C0
0000000000000 000000000000000000000000000000C
0000000000000 000000000000000000000000000000C
0000000000000 000000000000000000000000000000C
0000000000000000000000000000000000000000000C0
000000000D00000000000000000000

0000000000000 000000000000000000000000000000
D00*0Bewley 0000000000000 00000D000000000000000
(a,) 00000000000 ¢t00000000000000000000000000000
00000000000000000

v(a,e):max{lcl__;+6Zﬂ(e/‘e)v(a/76/)}, (2)
st.ct+d <(1+r)a+we, a >0. (3)

000w()000000000d0¢ 000000000000*00000 «0000000
e000000000000D0 (00000)0 g(a,e)J0000000 (0000)000000
00000000000000000000000000000000000000000000

000
W (e) 2 B(L+r) Y m(le)u (<), (4)

250000000000 0000000000 AR(1) 0DDODODOO0ODO Tauchen 00 DOOOODOODOO

Tauchen[117]0 Tauchen and Hussey[118]0 Floden[43| 0000000000
*26 Ljungqvist and Sargent[83] O “Recursive Method”0 00 20000000000000(1) 00000000

00000000000 0000(2)00000000000000D000000000DO0O00O0DODOOOOOO

oobooooDoo
*27DDDDDDDDDDDStokeyetal.[115]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

000 Adda and Cooper[1] 0 0000000000000
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31 00000000 (Income Fluctuation Problem) 3 RAMSEY OO BEWLEY [

0000000000000 0000000000000000000000CRRADDODOODO
gbooboobogoboobbuoobbooboooobuoooboobobooobooobooboo
gobogn

312 O0OO0O0OOOOOODOO

oo n0obbo0ob0boob0booboboobobooobooobbooobbooobboo
oooooooUoOooooo {¢j0{kk}00000O0DO0O0UDOUODO 7 >000000000
gbooboobogoboobboobbooboooobuooobooboooboooboobo
o0o0o0ooooooob 2000000

1. Alyagari2] 00 000000000000 (Natural Debt Limit)
2.0000000000 (a > 0)

Aiyagari2)| 00 0000000000000 0O0ODO0OD0 a4 > 00000000000 OO
000 ¢ >0000000000000 (Transversality Condition) 00000000000
000000000000000000000000000 o0000000000O0O0O00O00O0
O00o0O000000oo0ooooo

001000 rtDDDDDDDDDDDDDDlimtﬁmﬁat20(AlmostSurely)DD

¢, >000000000000000a > -2 = (Almost Surely) 0O 0O
” @
00 1000000000000000000*8g

001 (w,r) 0000000000 DOOODOOODOODOOO

(i) h(a,e) 00 g(a,e) 0 « 0DDODODODOOODOO

(i) h(a,e) 0 « 000000000000 0000 0000 h(ae) >00g(ae)d all
gooooboogoo

00 28(1+7r)<100000000000 E=we+(14+r)a>we; 0000000000
¢ <Z00h(a,e)=wD0 g(a,e)=000000000000001[0,a)x{e}0000000
00000000000000

00 300 Gmax 00000 amax > a 000000000 {a;};2, 000000 ¢t0000

*28 0000000 Huggett[55) 000000
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31 00000000 (Income Fluctuation Problem) 3 RAMSEY OO BEWLEY [

amax > a; 00O 00

013(1+4r)<10000000000000 e¢>00000000ee€ FOODDODO

g(a,e)<a0DO00ODO

googobobbbbbbbbobobddddddoooooodg e

goooobooobooboboobbo0oboooboooboobbooobooobooboo

gbobooobogoboobbuoobboobooobuoobboobboooboooboobn

O000000000000000000000Rem < pcomp — h,000000000000

gobooobooobooboboobooon

45 degree

h(a,e)

g(a,e)

45 degree

max

a =g(a,e)+e

min

a =g(a,e)+e

k

01 00ooopogooo
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313 000000000

0000000000000 000000000000000000000000 (a,e)000
00000000000 000000000000O0O7(le)=08000000000000
000000000 00000000 80% 0000 ¢000000000000000000
00000000000000000800000000000000O0OONOOOOOOOOO
0000000000000000000000000000000000000000000
0000000000000000000000000000000000W(a,e)000000
(e,e)0000000000000O0
t=(a,e)00000000002€X000000000 BeB(X)0O00O0000DOOMO
00 Q:XxB(X)—[0,1]0000000000000000 QO

Q(z,B)=m({ € &|(a(a,e),e’) € B}le), (5)

_ Z { 7 (e|e) if a(a,e) € B,

oyt 0 otherwise.

ooo0ooo0ooUoo0o (,)0D0O0ODOO0DDOO0O0DO0OUO0ODOOO0OOO0OOY(B)O
BepB(x)D0ODO0OODU0ODODODODODODODOYOOOOOOO (a,e)0D000000OO
00000000 BeB(X)ODOOooO

U (B) = /X Q (2, B)dV, =T (¥ (B)) (6)

000 BOODOOODOOODOOOOOOODOOOOOOODOOOOOY*OoDODOoOooOoOOoOon

314 0000

Aiyagari2)| 0000 r 0000 wO0000D0O0DO0O0OO0O0DOOOOODOOODOOOOODOO
gbobooobogoboobbuoobboobooobuoobboobboooboooboobn
gooo K:fg(a,e)d\I/DDDD r000o000bdd edb0gobodbb wbhOoooO
000000000000000000 N=>er*(e)DODODOOO0OOR*(e)DO0DOO0ODOODO

e0UO0dobOo0obOOoOoDbOOObOO

VY — K9N1—9

good
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32 00O0O0ODOODOOO

0000000000 0000D0000D0Alyagari2] 0000000000 D0O0O0OOO0ODOOO
gobboboogoobbboooobbbooobobobooooboobbooooboboooon

000000000 (Stationary Recursive Competitive Equilibrium) 00000000000

m 00 (000000000) O0O00000000000000000000 000000 ¢gOo
000000 wO000000 $*0000

() 000 r0000 wOOOOOOOODO000000000000 (2)00000g()00
0000000000000

(i) 0D0o0DO00OoUOoOOoOOoOoOOo

r=0K7IN*" 5 w=(1-0K'NY.

(iii) 00000000000 000000

(ivy0DOoOoDOoOoDO000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000O00O0
000O00O0O0Oooo*Po

33 000000000

gboobogoboooboooboobboobboobuoooboobbuoobboooboon
00000000000000000D0000000 Ea(r)D0D0D00O0DO0ODOOODOOOOO
gbobogobuogbobogoo Ea(r):fad\I’DDDDDDDDDDDDDD (w,r) 00000
gbooboobogoboobboobbooboooobuooobboobboooboooboobo
0000wO r000000000D0O0O00O0O0OOO0OOO (=000)0000 rO00000O0
00000000000000 K(r)ODOODODOODODOODOOODOOOoOOOooOoOOoooooo
gboooobogoo

*29 Duffie, Geanakoplos, Mas-Colell, and McLennan[36) 0000 0000000000000 0000O0O000
0ooooooo
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Il{C'M kIM

02 00000

0000000000000
Ea(r) = K (r) (7)

goooobodgobo r0OO00DL0OO0ODOOODDO0ODDbOOO0ObDOODDbDOObOOODbOObDO
oooo0obbooobooboboobobooboooboon

gboooobogobboobboooboonbobogn
lim K (r) =00, lim K (r)=0
T™—00

lim Fa(r) <oo, lim Ek(r) >0 (8)

r——3 r—00

gobobboogbobbbuoooobbbooobobobboooobobobbuoooobobbooon
000000000000000000000000000000*00000000 3000

goooooboogoo

1. 00000 K(r)ODODODODODOOOOOOOOO0OOoOooooooo

*30DI:I[IDAiyagari[2]EIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gooooogooooooooboobooboooboooooooooooboboobooooboooon
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2. 00000000000V, 00000000000 Fa(r)O Well-Defined00O0ODO00O
gobooboooobuoobboobooobuodr-rooboooboobboobboon

3. Fa(r)0 () 00000000000 UOUDODOUDOODOODOOOODOOODOOO
00001 DoOoO0ooOOd0oDOo0ooOoOOoO0ooOoOooOoOoboooooodg

00 20000 K(r)0OOOr0000000000000000
00.K(r)0Dr0000000
r=Fxg(K(r),N)—29§

000000000000000000000000000D0DO0D0D00 K(r)DDOODOOO
obooboodd m

00002 O0O0FEe(r)000000DO0ODO0OO0ODOOOODOO300p>r000000ODO
coooooobooooobobDOovy,. 000000 bOoDbDODOoO0O0ob0O0OODbDOoDOD
Ea(r) 0000000000000 O0OO0OOOOODOOOODOODOOO

good

Fa(r) = / g(a,e)dd, )

gooooooOoOooOoOd-r0oO000bOC00DOO VY, 0000DOO00ODOOOOOOODOOODOOO
goooobog -r0o0bO0o0o0oboon

U, (B) = /QT (z, B)d¥,, VB € B(X)

0000000000000 r000000000000D0O0O0O0 g(a,e)00O00OOOO
Q.(x,B) 0000000000 D0ODOOODOO
oo vygoooooooo Iy M—-MOOO0O0O0OOOOO

(T () (B) = / Q (z, B) d¥ (10)

o0o00ooO0oDOooO0oo00oOoooDoDOoo0DODoDO0 r000OD0OODODOOOO v,.0000
00 (9) 0 Well-Defined 00 0 O

Hopenhayn and Prescott[52] 0 Theorem 2000000 (i)-(vi)000DO0000O0O0O00OO
gooooboooboobbooboobon
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00 1 (Thrm2 of Hopenhayn and Prescott, 1992) (i) X is a compact metric space
(ii) > is a closed order defined on X
(iif) (X, B(X)) is a measurable space and B(X) is the Borel o-field
(iv) Q is a transition function defined on X x B(X)
(v) @ is increasing
(vi) the monotone mixing condition (MMC) is satisfied, i.e. there exists Z € X, ¢ > 0, and

¢ such that

QZ ((k,max’emax) ’ {.Z‘ cx < i‘}) >
QZ ((O’Gmin) ’ {$ >
then there esixts a unique stationary measure ®, and ®( converges to ®.

gr (a,e) 0000 (Stokey, Lucas with Prescott[115], Theorem 3.8)D\IIT|] r0 (000000
0)0000000Stokey et al.[115] O Theorem 12.13 000000 Ea(r) = [g(a,e)d¥, O
000 000000000000 0O0O0O0FEa(r)O [—5,p)DDDDDDDDDD

00003 000000000000 ®)UUoUoUoUoUoUDUOoO0Dr=-60000
oooooooboboobooOoOoOoOoOoboOooOOoOOoobOOooOoOOooooDO ebODODOD
O00FaeO a0000000O Chamberlain and Wilson[21] 0000 r0 p0OO00000
k=oo000000000O0O0D0OO0OO0O0OOOOOOOOOODODOOODOO

r—p0000 k—oo0O0OO0OO0OOO0DODOOOUOODOODOUOODOOOODOOr<)p
goooguooobbooogouobobbooouoobboooooooobobooboooobooobon
r<pU00000O0D0O0O0O0DLOOOODODOOOODOOODODODOOODOOODODOODODOO
oooooooopoobobbor —-pOO0b0O0O0O0000O0O0O0O0OD0ODODODUODOUODODDODDDOO
gobboboogoobbboooobbooooboboboooooobbooooboboooon
gbobooobogoboobboobboobooooboooboobbooboooboobo
gbooooboobbuoobooooo

0000000000000 0OFEe(r)D00000OO0DOOD0ODO0ODOODODOOOODOODO
0000000000000 000000 rk0000000w(r)e00000D0OO0OO0OOOOOO

goboobooobroboobboobboobboooboo
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s 0000000000 OOOOO0OOOO0OOOoOvyy* gOoO0d0OO00OOO0O0ODOOODOODO
0000000 Vv,=v"00000000000000000000V,Av*00000000
gboobooboobobobobobobobobobobobooboobooooboobooboooo
gboboobogoboobbuoobbooboooobuoobboobobooboooboobo
gooooboooboobboobbooboooobooobboobbooboooboobo
goooobooobooboboobbooboooboooboobboobooobooboo
0000000000000 00ODuflieet al.[36) 00 00000000DO0O0O0OOOODOODO
O0000000OBewleyUOOOOOODODOOOOOODOOOOODOOOOOODOOOOO

00000000000 “Curse of Dimensionality’0 0000000000000

34 BewleyOUOOOODOODO

O000OBewley UDDO00D0O00D0O00O0O0D0OOO0DOOO0OOOOAIyagari200000000
gboobooboobobobobobobobobobobobooboobooooboobooboooo
gboboobogoboobbuoobbooboooobuoobboobobooboooboobo
goooobogooboobboobbooboooboooboobbooboooboobo

l.J0odooooooooooooooooooooooooooooooooooo

2.000r-0000000000000 NOOODOOODOODOODOOOODOOOO (w,K)
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e 0IOODODO: Aiyagari and McGrattan[3]
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[Matlab smodel2]

[Fortran: Bewley]
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e 000 0OOO: Imrohoroglu, Imrohoroglu, and Joines[58]

e MPIODDODOODOUDDOOODODOOODODOOO: Chatterjee, Corbae, Nakajima and

Rios-Rull[23]
e Conesa, Kitao and Krueger[27]: http://sagiri.kitao.googlepages.com/research
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e 100I0D0D0ODOD: den Haan[29]0 Reiter[102]
e 0I0DODODOODO: den Haan, Judd and Juilard[32]
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00000 KOOooooooooooooo

3. 0000 d =g¢g(a,e; K,A)DOODODOODODONDOOTOOODODOOODOOODOOKrusell
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[To Be Completed.]

425 0000 (Approximate Aggregation)
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[Fortran: krusell smith]
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4.3 DOOOOOODOOO 4 O0ODOOOOOOO0ODOOO
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gboobooboooboooo

In K/ = 0.146 + 0.960 In K, R? = 0.999994, if A = A9

In K" =0.143 + 0.960In K, R? =0.999986, if A = A°
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[Fortran: bewley_beta]

[Fortran: krusell smith _beta]
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43 0O0O0OOOOO0ODOODOO

e den Haan[31]

4.4 State of the Art

Algon, allais and den Haan[4]0 Reiter[102][103]

Krusell, Mukoyama, and Sahin[74]00 Mukoyama and Sahin[96]

Storesletten, Telmer, and Yaron[116]0 Gourinchas[45]
e Krueger and Kubler[72]
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45 DOOOO0OODDOOODO

e den Haan[29]: http://weber.ucsd.edu/ wdenhaan/soft.html
e Krusell and Smith[76]: http://www.econ.yale.edu/smith/

o Reiter[103]: http://elaine.ihs.ac.at/ mreiter/research.html
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51 0DO0O0OO0O0O00O (Phelan&Townsend Doepke& Townsend)

e Phelan and Townsend[99]
e Cole and Kocherlakota[25]0 Doepke and Townsend|[35]
e Fernandes and Phelan[39]0 Phelan and Skrzypacz[98]

52 00000000000 O0ODOO (Farhi&Werning)

e Farhi and Werning[37]
e 00D ODOODOOD: Conesa, Kitao and Krueger[27]0 Smyth[114]

53 0U0O0O0DOODOOODOOO

e Kehoe and Levine[69][70]
e Alvarez and Jermann|6]

o Lustig[84]
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gooooboogn
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gbbooobogoboobbuoobboobooobuoobboobobooboooboobn
gobooboooboooobooooo
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A.1 0000 (Interpolation) OO0 A DOODOOOOOO

o000o00O0 [-1,1]000000000000000O0

b
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D0000D000D000000 ||f—-f),0000000000000000p,(f) =
If (z;) = f(z;)|, 00000000 f0 200000000 f(z) 000000
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ocooooobofOm=10000 m=-10000

Al2 DOOOOO

Chebyshev 00000 O00ODOOOOOO C* 000 10000000000 0O00O0ODOCOO
gooboobooboboobbooboooboo

Al3 0O0OOO

oo {xj,yj}DDDI:IDI:IDI:IDDDDDDDDDDDDDDDDDDDDDDDDDDDD
goooooao
~ :L‘—a7j
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000000000000Reiter[102] O Krusell and Smith(76)| D 00000000000000O
000o0000000000000000000000

Al4 3000000000
0000000000 0000000000000O000DO00O0D0O]e,b0000O S(x)
0 “Spline of Order n”” 00000 M [e,b] 00 C* 20000000 a=2¢ <21 < <Tpy =0
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000000000000 Schumaker’s Shape-Preserving Spline 000000000

[To Be Completed].
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[To Be Completed].
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e k,k, 1000000000 DDDDOO00000000(K,K)O AKODOODDOO Borel
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000 (Control Variable)e, 0000 Dw (keycr,2,) DO0DDO0O0O0O0O0O
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000000000000000000 Santos (107D 000000O0O0OOOOO

00 (a): Compactness and Convexity 00 K x ZCR™xR‘O00000000 2000000
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/ 1 112
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D00000000000000 ag-concavity 0000000000 D*u(k,k)00000
O (Negative Definite) 0000000000 *330

00 (c): Interiority (K x 2) 000 (ko,20) 000000000 {kt,2et500
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googad
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0000000000000 000000D00000000000Uo0oO0UO0O (Functional
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0o
K =g(k,z),

000000000000000 {kiyats, 00000000000000000 Markov
Decision Problem(MDP) 00000 0*%0
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O00. OO0 200 Return Function u (k,k',2) 00 0000000000000 O0OOOOO
Principle of Optimality 00 v =0v* 0000w (ko,20) DOOO00 m
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gdodbodooooooooooouoooooa

00 40, =Tty 0000TOVOOOODOOODODOOODODO
[Tvoll < Blvo — v1ll, vo,v1 € V.
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