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W5,

3 A4 Z—ARNICEDL FiHNFEDEIDT

(20)Rid. FrfEFRICBI LB L WKE 2 L7z ETEHRY.LTWAHDTH D, L H —fi%
B2 RO T TIE, TS BMELRA 2G5 LIXTERY, £Z T, CRRARIZIA

BT 1 5 —FRER,
L+r o) 7|
(i55)m| ()] &

R, —BoT1 I —REHEZTS &,

1+0

Ahuqﬂ):éouﬁg+ E(Ahﬂqﬂf)+vu (26)



L7 5*, ZoXOHGHE Dynan (1993)2IEXK e L, £ Ot A ST WS,
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275\ *5, Hori and Shimizutani (2006)13 a7 DOEZE T — % %\ Dynan (1993)(2

4z OAOBILOE, SR RHEIMEE 2 LEL TV 2 LIS &, @RI RS 5 5 56,
WY GRS U B,

BT IRF—REAVEE QRS FET B, RENZBO X LTI, NI(1991)% £ (2001) 74, 5
FHEE AT G D RE MR T B 2B D& MEEL T W5, MII(1991) 12778 ) 2 2 DRIKISIE %
BIME 2 &S $REEFTLEH, LR (2001)1 7 OFTEY Y ZAHIBICEEL TS ) O AR KT



EWHERE 2470, 1995-19984ED 5 5, 1998F LIAME FIRrE D EEM 2 MR TS n
LIELTWBS,

FA 7 —FRRERD IGEMZ WSRO RIE. PRNTEZEOFEEBEET DL
BETDHHDE, AR EOPWEINTWS, —H, A1 7—HREAZHVTIZ, T
FVEFREE & & | D BIfR %2 W7z Carroll and Samwick (1997, 1998) 1. AMEFEMEFEE L
BREEOMICIAEZ EOMBE D2 Z L2l LTWa,

TR E DIFEEMGET DB, A4 7 —ARRO ZVGEMA, (26) %2 HWS% <
DaHrE. FPHTFEOFEZBET SfEREHRE L TS, ZOHMEE LT, Carroll
(2001)$ & U'Ludvigson and Paxson (2001)i&7 1 7 — B D R L FEEICEEN T
WS ZIRIEDRNZAFAET 2B A A 7 — HRRADHEFHI B I 2 FEFIZR > T W L
ML, EvT ey Ialb—vavitdh, ERICEHTESRVWALTANEL S Z
¥ &RLUTW3, Dynan (1993). — A & 53 O O MBI LT 5 72 8 (2 B2
ZHVWTWASD, HBEEICBIT2RERBIF01ZENTRE->TH O, BIELHE L
THRAOLIEIEZAT., TOHEIZHBNL DB LIEEVEHE, —H. Attanasio and Low
(2004) 1. A1 5 —ABROMEBE LT, S0IEB52. “IGEHOBES 2 <. —K
DB BRI E BT H R R EEITET 2L WS EYTAVEY I ab—Y a v Ol
RE2RE L TWVWD, Attanaio and Low (2004)1%. 1 & OfE R A Carroll (2001) & 1E KA
ThHHHHE, MEDYIaLb—Ya YFROBEWIIRKDTWS, Carroll (2001)i2 &%
YIalb—Yvavik FREHBEOIILVI-RNEEZFAL, HEZLEZDDERD, 7
OAv 7 yarhadlERcEFHU RSN 217> TWad—F, Attanasio and Low
(2004) 1% A —SGT OHEBZL OB R E AWTHEI L TWa, E720 T, MHEOERD
ELoMN, AT —HREROT A I —BEEZHWZaic e g »iE o 0w E b
BRLUTEATEHOATIEZRL, SbmFlEm b Ebh s,

FA T —FHRRERO ZYGEMZ V5548 0E oIk, #UIRHEET — XDFEAE LR
WZ 2 THb, Dynan (1993)IZCEX%EHWT WA 728, HAHFH N 72 IHE 75 0L P 1
BAIC—EMIZEEURZIDAZ KL TW5, PEEHOMICA U 2 HEEELS L.
T EE T VDA DN EEMEEEREDFER., LWVWS L0iE ETUNEEL T

27K, TDOROVIZERRAEREDERE AV, BAY A2 %2FHTEI L 2BIBLTWVWS,
AT —FRAPSEPNDZFERITHE D& LTI Zhou (2003). # H(2003)% 4% 3,
Zhou(2003) %€ FNOFERE H. WL & A0 5 OB % i\ E95 18 O ke 2 5HE L,
HREDE6% T EHEL TWD, FH(2003)IEFKEHREFMEMD NIV T — X %2 WV, Kt DAL D
AV Ty 7 ADEMEREL OB ZHER, FRFALOKRE VKL SMEPEOMRAEENREN &%
oML TWS, ZOfizd H)I1(1999), 7k - HIEK(2003)F 0 D 5, HAKE O Eb & iy
EANDOBELPEESoTWD I H D, IWELREML ) A7 RBUZEIRES 2 /47 1 Z ez & 2,



WD B aEE,. HA5VIEFSICa Y N - L TERWESINESEHIZLEEDT
H5AREMED E W, £ 7z, Kuehlwein (1991) 5 HW/2PSIDIZ RO F—XTH D4, %
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% DEFFMTIBHINT VWS, ZOET VOGO TY v TNV TH 5,
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Lbe,
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b, GyIIHEREZRTIIRL, FHESD L DI, ZOEBUENEFNIZD P> T WD
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L Ctil .
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= R[X; — Ct] /Piy1 + Yip1/Pina (38)
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MNHEETH D, BoBHEKEZER > 3 v 7 TR/ I 72Cash on HandD B & L
T, c(x) ROTIENTES,

BRI N/~ Y HERRETRO L 51245,

l1—0o
C _ o
Vt (.flft) = InCaX { 1t_ - —+ BEtA%-Fl ’l}t+1 ($t+1)} 5 (39)
where At+1 = Gt+1Nt+1. (40)

IDLE V=P B 28T, (34)2(39)I%[F UPolicy FunctionZ % 7z 5
3 Z & ACarroll (2006)IZ X DRI NT VWS,

COMBEEZBEITR FEE ULTRRA 2 D0 H 57, 1% TH W 7zBackward
InductioniZFJ &, U U, SEIFMEREK TSRS A 1 7 —AERXE2H WS FEz L
NTHIMT 2,

FRAERNZHNA A F — N2 BT 5 &,
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V =0 with Probablity p = 0.005,
= Z with Probability 1 — p.

In ZTN (uz, afnz) : Normal Truncated at =+ 301, 7z + p2.

In NTN (,uN,alQnN) : Normal Truncated at + 301, v + -

EiNyy1 = EiVig =1

CRET D, —RHFEY 2y 2712k, SHOMEREL O 2 HRVPEIZ0.5% H D
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% 7-%,. No Ponzi Game Conditionk 0. ZKEHI—YIDME D ANDBAAHEIZR D, T2
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DOREFIZBWTHHBENRERIZRE Z L, RREEORL BB HEH 57205 212
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LBEDTHA7-H, %279y NiZBl)5HE & Cash on HandD XD %, Cubic
Spline T2 7%, KA L U Tep_y (xp—1) %235, FUERZREDVEL TWITIE #
Mot =1xT#Hl2Z LHWHETH 5,

EROFIEIEIA A T —HRREHNEZANAY 7T = RIZXBIETHO T LTV AL EL
TIHEMTH 2, LrLRDS, FHOKT Y v NI, (41) X2 BUERIZ D 1L 7
53, RN D LW REND B, BIZIX (42)%2AD L. cr 1 DELAMLIZEY
20T, MRHERE ThLLEDZ2E0EMLIEREARAZ2E& 7Y vy NTHET
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LRENEL D, 7)Y FORERP UNEL LIT 2 &, T OIRRIEMIED R AR
HFEIZKRELL>TLED, TOREHFELAEZTNVITY XLE LT, Carroll (2006)1Z &
% Endogenous Gridpoints Solution Method & IEIXN 5 £ DD 5,

4.1 Endogeneous Gridpoints Solution Method

Endogeneous GridpointsT £ Tl a1 d Kb iz, T — 10 K& pE
wyp_1 (=Wrpr_1/Pr_1)IZ2WT )y ReE 239, WREEIZ FiBHLEOT T,
HEINL P THATH D, Thbb,

Wr_y=Xpr_1 —Cr_q,

wr—1 =r-1 —C
THE, o &oepoy & (41) & (A2 SWET B EMHAETH D,

¢, ' = RBE, [Ct+1 (Rlwi] / (Gey1Neg1) + Vigr) ™ (Gt+1Nt+1)_W] ;
¢rly = RBEr 1 [(R[wr 1)/ (GrNr) + Vi) 7 (GrNp) 7]

HHIZBWT Z O AR Z i REIZIX, BA [ E DIRMAEIC L Dt + 1B 2 Policy
Function ¢;yq1 (2 )W EBERITH 5, L72d-> T, B0 R Z2FH T 5E2IX(36) &
(42)izB U T, AR < BEP L Lo T WS,

& wh_ (TGS D oy ZRDIZRIZ, HE L FHHRSOBGRE RD 2 BENDH 5,
Lo L, EEPS. TR HREECHEON. T4bb,

i _ . i
Tp_ g =Wp_y+Cp_q,

TRHEIENTED, TIn6, BHIT. policy function, cr_1 (xr_1) %155 Z L A3
AE1Z72 %, Endogenous Gridpoints Solution Method D& IZIEH 12 K & <, FHEICIX
T L AR 2D 500, AETEHMLUZET VL FidDESIFLDBEIENTE

*9 Endogenous grid method have been applied in many applied research. See Barillas and
Fernandez-Villaverde (2007) and Hintermaier and Winfried (2010) for more discussion on the

endogenous grid method.
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I—
Vi (X, Py) = I%%X { 1Ct_ + BEVig1 (X1, Pt+1)} ) (43)
st. Xy = R[Xy — C] + Yiq,
Wy = Xy — Gy,
Y = P V4,
Py =GPy 1Ny
P, = GyP,_1N;.

4.2 HUEH

Bl % RO DBEDMHEE R T AR =L LT, 0=2,7r=004,8=096,01,7 =omn =
0.1, = 0.028 ZET B, B, pluniEE Vi, = E;Nyyy = 12725 55722 LT
WEINDG, ZIZT, SFEREEFRVPFACMEE LDk, REFEEO RV —A L1
g 57-0THY, FfFRENLLA. TR\, 207 — AT PMNETEE T IVIZER
W CTHIRT 5 Z & ACarroll (1997)1I2 & DRI T W3,

11574 & BI#X (Policy Function)DJEik &, EHDOBEFEZRL TV D, BAEHTIL
FfoTW3Cash on HandD £ T2 HET 5720, 45EMPHERK L 5, TD—H]
B (T=1)Tlk 45T VDS, HEBEBIEZTONIIH D, EEO—MBE KD 7-H 125K
LTWBIZedbhrd, 2MATTIEDR D DJREFTAFEL, EENIEZATHHERIZEN
FEEBEMU AW &b nd, ZOH— 7108 < 5 WTIZIFNGRS 5, 508m1ik. F
FE b ERHEEOGE AU I—T 05, IO, HEFKOMMIL FTHANTEE TV
DR T D 5,

X201, HEBEBOIHE ., FHEFELRZWGEOHERKEZ ZhTN, FfSRER
12% 3% D FTHIWZHDTH 5%, FHEEMD R WEGE D E IZHall (1978)D 7 —
ALIFIFER UL, HEAKEITEERE2IZIE B, EENMENT 2, ZThIRU
THITDITHBKEDRENT 5, UL7zdio T, AHEREDRNGE OIEEBEEUZIZIZ R
AT OERRE IR D, £z FFEERNMENT 2 &, EEFENENT 5720, HED
IKHEILKIEIZHE NS 5, —, PHTEETLVOLAEE. FfEERERI ML TH, M
BOKEZDEDIFIZEA MU\, FROFMGENARAENI5ETH. TOHT
BOEBIFIAHEETDH L7720, Gz LHEZHNIETH, TOMEREZIBEFTEHRWNWA]

*10 Carroll (1997)DFigure I1% FBH L T\ 5,
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BN D B, TDD, T AfEREVIIRRENIfGI N TV TH, BIfEOHEE KL
FORNDTH B,

Carroll (1997)I1Z & 2 FiirE € 7V ANEEAEE € 7 )V (Buffer Stock Model) & 1
NZHMHIE K3 H5HISEZ LAHK B,

3i%, Hehh iz HE AR, ¥l Cash on Hand% & 2725 D TH 5, ¢ ()M HE K
ERTh 2D, KEMo™ (r -0k BEBED, FHEEEOLRVBEDOHEEIETHD,
SIXR &R TH 5, B@HEDOA 1 7 —HFEAIZIXCash on Hand 3T Z 2 \W\W72o, HE
Z At £ |13 Cash on HandIZKFE T, &F & REEEFRD ZICHHIT S, ULhrLds,
FAFEE T MIZEWT, H UHCash on HandDKEBME NG S, FKEHIBAEDTHE
KEZMES U, BEOEREZITS, BESHITIIREKERD D,

Et$t+1 = T¢,

% 72 3K HE* N, H KR & K ¥E(Target Wealth), & UL TE# X5, Cash on
Hand?z* & 0 £ 2 NIEFEEZWS L. TN LD BNITNITEEOERZTI, ¢
bbb, & DB EMTIIEEZEML, GUTCREERIRD TS, £/ BEEERH
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DTarget Level DERE Z £, AMEEVEIZNIL T % 720 DMl (Buffer) L e > TWH D TH
%, WEMTOND DIEEAHEFMEIZWHNT 2720 TH D, +RREEIEDIX, FifFDHE
BUEAME L THHEEIIWINT 2, WERLWOIHSREROZVWED LR > T W5, HE
ZEAL DB R & R R D 72 TlE R <, Iﬁf@Cash on HandIZHREMNIZHKF T 5, &
WS ZOHEE T IO TN #%Lﬁb%ﬁ%%/707 YarvERYT S, REE
ETMIHRED &, EESFEPHSICED IR HEZRIFAZ R IFF KT L
IZ7%%, $Rbb, ?ﬁéﬁﬁﬂ%tﬁﬁ%ﬁi%ﬁﬁ%tt FIENRNT VIR B Z 2 EEKT 5,
X4i%, Carroll (1997) X [AkkIZ, 7 AV HOREEOFREGRIEEZE L L. TOME
RHD T T, PHWITEETNVICETLHE - Fl 707 71 V2N DTH D, &

*11 7212 B L TlkCarroll (1997) % 28+ X,
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T ANEOTIZEWT, HEIIFEL D BEL, BESEMZ2IT-oTVS, TOEEEM
i HEEEEEIET 2 TR ZTOMRIZOITVEETH D, 50 SWVWETHE
FIRIFFR LM T U TWIML TV, 0zt E s e, HEBIIAMEL D BDRVEH L
D, NEDHE Y OHAMOHEEKHEE LI E D LS IZHVWTWL, Thbb, 50 5
WE TOHBEERTITENL, EHEE%E Target LeveliZ B8 5 & 512, WIS FRGEE% ©
DEEFHELTED, 502 lET, SLREOHEEZZELUZHE - EESEIHE 5.
Thbb, FA4 794 7NVERIZLDEPTHONEDTH S, Friedman (1957)Hall
(1978) %5 DIEH AT Ei Cld, HEBEKHEITEEFITHRFEL TR E D, BUEDASKAEZ
EERFELRWD, PHIEEET VT, BEEEFHOSHEZER LU ZEET HEE
FIfFIRIZIE RN LVIZEI K K D127 0, HBIXEEFEKEL —H LR DD ThH 5,
Ihid, WETHER LU ZHEDOBREKISH, PHNEZEET LV TEAZLTIERNWI L %
=8l SERN

Carroll (1997)1Z & % FAifIirE - EEALEETIVIE TOETIVOHRMI IZr121H 5
T BEAEEKEADEIRY, G EED T 7Y A 20707 714 IVHBEELHIZE W
TIEIFE—HT 2R, ETNADPEAHTHEDOERHVIEENLEFREET Ve KE TR
BMLUTED, LOBHEIEVWEDIZRS, TDd, BEDOFHNTEETTIVIIEI) 51E
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5 Further Topics

After Carroll’s seminal work, endogenous grid methods combined with backward
induction have been extended and applied to many fields, including labor supply
(Barillas, Francisco & Fernandez-Villaverde, Jesus, (2007) “A generalization of the
endogenous grid method,” Journal of Economic Dynamics and Control, Elsevier, vol.
31(8), pages 2698-2712, August.), (2) aggregate shock and change in wealth distribu-
tion in incomplete capital market (Reiter, Michael, (2009) “Solving heterogeneous-
agent models by projection and perturbation,” Journal of Economic Dynamics and
Control, Elsevier, vol. 33(3), pages 649-665, March.).
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6 Matlab Code for the Endogneous Grid Method

The following matlab program solves the standard buffer stock saving model based
on parameters calibrated for Japanese young households. To implement the code, we
need two additional codes, (1) compecon tool box (by Miranda and Fackler, available
in there web-site) and (2) spline_linear_val.m (under the GNU LPGL Lincense). See
my paper in Keizaikenkyu (#8##5%) in 2013 for the detail of calibration.

% %% %% %% % % % %0 % %% %0 % % %0 % %0 % %% % % % %0 % %% %% %% A simple buffer
stock saving model

% Solving a finite time model by backward induction

% u= (¢"(1-gamma))/(1-gamma)

% x(t+1)=R(x(t)-c(t))/(G(t+1)*N(t+1)) +V(t+1)

% Needs (1) Compecon toolbox for quadrature, and

% (2) spline_linear_val.m for piecewise linear spline

% May, 2017

% Naohito Abe

clear all

tic

%% Set Parameter Values

alpha=0.1;

gamma=3; % risk aversion

Beta=0.90; % Discount Factor

maxage=70; % the maximum age after age 20 (maxage + 20 =year)

retire_age=40; % Retirement at age 60

gridpoint=100; % the number of spline grid for cash on hands, COH.

Rate=1.02; % The rate of return on non risk assets

%% Deterministic Wage Schedules

agelist=linspace(20,90,71);

% Taken from 234 il 2 A= 57 8 2 & X3-3-14

Dataforwage=|

20 1199.40 ;

19



25 1417.00 ;

30 1646.70 ;
35 1877.60 ;
40 2132.70 ;
45 2313.90 ;
50 2355.20 ;
95 2251.50 ;
60 1723.40 ;

65 1723.40/2

70 1723.40/2

75 1723.40/2

80 1723.40/2

85 1723.40/2

90 1723.40/2  |;

% Use cubic spline to interporate the wage-age profile

gspline=spline( Dataforwage(:,1), Dataforwage(:,2));

Growthl=ppval(gspline,agelist);

for i=1:70

Growthl1(i)=spline_linear_val(length(  Dataforwage(:,1)),  Dataforwage(:,1) ,
Dataforwage(:,2) ,agelist(i));

end

Growth=ones(70,1);

% Growth Rate

for i=2:70

Growth(i-1)=Growth1(i)/Growth1(i-1);

end

%% Permanent and Transitory Shock

% Permanent Shock

numgridforinteg = 10; % the number for integration

pvariance=0.023; % from 21H:FCHiE 2 (b8 (2013))

pnum=numgridforinteg; % number of cdf points for integration

% transitory shock

tvariance=0.0116;% from 211 FCHEWT 2 (BB (2013))
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tnum=numgridforinteg; % number of cdf points for integration

%% For Integration (CDF Points)

minshock=0.00000001;

maxshock=2;

[xpoint,weightquad]=gnwlege(tnum,minshock,maxshock);% quadrature point and
weight

meantshock=sum(weightquad(:).*xpoint(:).*lognpdf(xpoint(:),0,sqrt(tvariance)));

meanpshock=sum(weightquad(:).*xpoint(:).*lognpdf(xpoint(:),0,sqrt(pvariance)));

%% Euler Equation at the Last Period % %% %% % %% %% % %% %% % % c(T-1)"-
gamma=E[RB ( R(aGNV) -gamma) (GN)"-gamma|

% Note ¢T=xT, aT=0

% Given grid of a(T-1), obtaining the RHS by integration.

% using exp(exp(log(log))) gives more grids for smaller values (near zero)

% than endperiasset=(linspace(0.001, 500, gridpoint))

endperiasset= exp(exp(linspace(0,log(log(50+1)+1),gridpoint))-1)-1;

endperiasset= endperiasset’;

forsum=zeros(gridpoint,1);

COH=zeros(gridpoint,1);

prevcons=zeros(gridpoint,1);

for i=1:gridpoint

COH(i)=(Rate*endperiasset(i) /(Growth(maxage)) )+1;

forsum(i)=(COH(i))" (-gamma);

preveons(i)= (Rate*Beta*forsum(i))"(-1/gamma);

end

%% Backward Induction

COHtable=zeros(gridpoint,maxage);

prevconstable =zeros(gridpoint,maxage);

COHtable(:,maxage)=COH,;

prevconstable(:,;maxage)=COH;

%% Current Cash on Hands

COH=endperiasset+prevcons;

%% Policy Function at one period before the last

consumptionfull=zeros(gridpoint,1);
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% Linear Spline is doing good job than cubic when extraporating

for i=1:gridpoint

consumptionfull(i) = spline_linear_val(length(COH(:,1)),COH(:,1), prevcons(:,1)
,COH(1));

end

COHtable(:,maxage-1)=COH;

prevconstable(:,maxage-1)=prevcons;

for t=2:maxage-1

invretire=maxage-retire_age;

forsumF=zeros(gridpoint,1);

forsum1=zeros(gridpoint,1);

prevconsl=zeros(gridpoint, 1);

if t<=invretire %after retireme

for i=1:gridpoint

xifull=(Rate*endperiasset (i) /(Growth(maxage-t+1)))+1;

cifull=spline_linear_val(length(COH(:,1)),COH(:,1), prevcons(:,1),xifull);

cifull=min(cifull,xifull);

forsum(i)=((cifull) " (-gamma)) *((Growth(maxage-t+1))" (-gamma));

prevconsl(i)= (Rate*Beta*forsum(i))”(-1/gamma);

prevconsl(i)=max(prevconsl(i),0);

end

% update

for i=1:gridpoint

prevcons(i)= prevconsl (i);

end

COH=endperiasset+prevcons;

COHtable(:,maxage-t)=COH;

prevconstable(:,;maxage-t)= prevcons;

end

if t>invretire %before the retirnent

Y%xpoint,weightquad;

% expected marginal utility

for i=1:gridpoint
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forsumF (i)=0;

for j=1:pnum

for 1=1: tnum

% transform at to xt, and ct

xifull=((Rate*endperiasset (i) /(Growth(maxage-t+1)*xpoint(j)))+xpoint(l));

cifull= spline_linear_val(length(COH(:,1)),COH(:,1), prevcons(:,1) ,xifull);

cifull=min(cifull,xifull);

forsumfullmid=weightquad(l)*weightquad(j)*((cifull) " (-gamma)) *((Growth(maxage-
t+1)*xpoint(j)) " (-gamma))*lognpdf(xpoint(j),0,sqrt (pvariance) ) *lognpdf(xpoint(l),0,sqrt (tvariance

forsumF (i)=forsumfullmid+forsumF(i);

end

end

%consumption for each grid

forsum1(i)=forsumF(i);

prevconsl(i)= (Rate*Beta*forsum1(i))"(-1/gamma);

prevconsl(i)=max(prevconsl(i),0);

end

% update

for i=1:gridpoint

prevcons(i)= prevconsl (i);

end

COH=endperiasset+prevcons;

prevconstable(:,maxage-t)= prevcons;

COHtable(:,maxage-t)=COH;

end

end

%% Plotting the policy function

gridforplot=(linspace(0,2, 200))’;

consumption_plot=zeros(200, maxage);

for t=0:maxage-1

for i=1:200

consumption_plot(i,maxage-t)=spline_linear_val(length(COHtable(:,maxage-t)),
COHtable(:,maxage-t),prevconstable(:,maxage-t) ,gridforplot(i));
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consumption_plot(i,maxage-t)=min(consumption_plot(i,maxage-t),gridforplot(i));

end

end

figure

plot( gridforplot, consumption_plot(:,1),’k’, 'LineWidth’,1 );

hold on

plot( gridforplot, consumption_plot(:,30),’kx’, "LineWidth’,1 );

plot( gridforplot, consumption_plot(:,60),’0’, 'LineWidth’,1 );

title(’Consumption’);xlabel(’Cash on Hand’);

hold off

%% Life Cycle Simulation %% % % % % % % % % % %% % % % %% %% % %% %% % %% %
simnum=5000;% the number of households

sigma=0.1;% standard deviation of the initial wealth distribution

%mhu =0;% mean of the initial wealth distribution

mhu =1;% mean of the initial wealth distribution

cons_sim=zeros(simnum, maxage);% Simulated Consumption Path

wealthl=zeros(simnum,1);% Simulated Wealth Path

iniwealth=zeros(simnum,1);% Create the initial distribution of the wealth

for i=1:simnum

iniwealth(i)=lognrnd(mhu, sigma);

end

% setting very small initial wealth level

iniwealth=0.001*ones(simnum,1);

consumption=zeros(simnum, maxage);

currentincome=zeros(simnum, maxage);

currentincome2=zeros(simnum,maxage);

endofasset=zeros(simnum, maxage);

Perm=zeros(simnum,1);

Perml=zeros(simnum,1);

gappershock=1/meanpshock;

gaptshock=1/meantshock;

for i=1:simnum

wealthl(i)=iniwealth(i);% initial wealth
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Perm(i)=1;

t=1;

permshock=lognrnd(0,sqrt(pvariance))*gappershock;

tempshock=lognrnd(0,sqrt(tvariance))*gaptshock;

Perm1(i)=Perm(i)*Growth(t)*permshock;

xtilda=Rate*wealth1(i)*(1/(Growth(t)*permshock))+tempshock;

cons=spline_linear_val(length(COHtable(:,t)), COHtable(:,t),prevconstable(:,t)
,xtilda);

cons=min(cons, xtilda);

capx=xtilda*Perm1(i);

capcons=cons*Perm1(i);

income=xtilda*Perm1(i)- Rate*wealthl(i)*Perm(i)+(Rate-1)*wealthl(i)*Perm(i);

Y%update

Perm(i)=Perm1(i);

wealth1(i)=xtilda-cons;

consumption(i,t)=capcons;

currentincome(i,t)=income;

endofasset(i,t)=wealth1(i)*Perm(i);

for t=2:maxage

if t<=retire_age

permshock=lognrnd(0,sqrt(pvariance))*gappershock;

tempshock=lognrnd(0,sqrt(tvariance))*gaptshock;

Perm1(i)=Perm(i)*Growth(t)*permshock;

xtilda=Rate*wealth1(i) /(Growth(t)*permshock)+1*tempshock;

cons=spline_linear_val(length(COHtable(:,t)), COHtable(:,t),prevconstable(:,t)
xtilda);

cons=min(cons, xtilda);

capx=xtilda*Perm1(i);

capcons=cons*Perm1(i);

income=xtilda*Perm1(i)- Rate*wealthl(i)*Perm(i)+(Rate-1)*wealthl(i)*Perm(i);

Perm(i)=Perm1(i);

wealth1(i)=xtilda-cons;

consumption(i,t)=capcons;
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currentincome(i,t)=income;

endofasset(i,t)=wealthl(i)*Perm(i);

end

if t>retire_age

Perm1(i)=Perm(i)*Growth(t);

xtilda=Rate*wealthl(i)/Growth(t)+1;

cons=spline_linear_val(length(COHtable(:,t)), COHtable(:,t),prevconstable(:,t)
,xtilda);

cons=min(cons, xtilda);

capx=xtilda*Perm1(i);

capcons=cons*Perm1(i);

income=xtilda*Perm1(i)- Rate*wealthl(i)*Perm(i)+(Rate-1)*wealthl(i)*Perm(i);

Perm(i)=Perm1(i);

wealth1(i)=xtilda-cons;

consumption(i,t)=capcons;

currentincome(i,t)=income;

endofasset(i,t)=wealth1(i)*Perm(i);

end

end

end

%% Plotting the life cycle profiles

consumption_life=zeros(maxage, 1);

income_life=zeros(maxage, 1);

wealth_life=zeros(maxage, 1);

for t=1:maxage

consumption_life(t)=mean(consumption(:,t));

income_life(t)=mean(currentincome(:,t));

wealth_life(t)=mean(endofasset(:,t));

end

figure

plot(consumption_life,’k’);

hold on

plot(income _life,’kx’);
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plot(wealth_life,’ko’);
legend (’Consumption ’,’'Income’,2,” Asset’, 3);

toc
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