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HETOT 5 LOBE

[TobitE T L]
PROC NLMIXED TECH=NEWRAP ;
[¥IND A —B ERTE/
PARMS b0 —b14 sigma;
BOUNDS sigma > 0;

FTY A ATHIERTE
xbeta = bO+b1*Daikigyou+ ... + b14*NoLoan;
xgamma = g0+gl*Daikigyou+ ... + gl4*NolLoan;

A ERaE/
[Hurdle(CHIKIERETIV)]
IF Youtol74m=0 THEN Il =log(1-CDF('NORMAL'xgamma,0,1));
ELSE Il =log( CDF('NORMAL'xgamma,0,1))

+ log( PDF('NORMAL', log(Youtol1l74m), xbeta,sigma))
- log(sigma) - log(Youtol74m);

MODEL Youtol74m ~ general(ll); RUN;

f (yi | Xi) :{1_q)(xi}/)}1[yi=0] X{(é)(q)(x_ﬂ/)j¢(log(yi) - Xiﬂ)}l[yi>0]
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Tobit Hurdle Hurdle

(Normal) (Log-Normal)

-2.889 -3.083 -0.006
REEAS— (0.307) (0.360) (0.009)
<.0001 <.0001 0.495

4.929 5.711 0.209

NEER I — (0.311) (0.350) (0.009)
<.0001 <.0001 <.0001

SRS 20393 20269 20393
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Tobit (Normal) (Log-Normal)

0.051 0.058 0.001
ZEIXA (0.001) (0.001) (0.000)
<.0001 <.0001 <.0001
FEO0—>> 0.141 0.154 0.002
(0.003) (0.003) (0.000)
X hH <.0001 <.0001 <.0001
fEO—> 8.097 9.239 0.083
s (0.464) (0.531) (0.013)
TR = <.0001 <.0001 <.0001
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Tobit Hurdle Hurdle
(Normal) (Log-Normal)
Sy 0aae)  oson| 0013
FEX I 0.001 <0001 <0001
SR -10.012 -10.475 -0.046
A S ~ (0.903) (1.132) (0.026)
TA= <.0001 <.0001 0.071
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HERR(ETERME)

Tobit Hurdle Hurdle

(Normal) (Log-Normal)
2.646 3.009 -0.183
TR = — (0.653) (0.780) (0.018)
<.0001 <.0001 <.0001

6.749 8.877 0.215

A0RA = — (0.356) (0.427) (0.010)
<.0001 <.0001 <.0001
11.105 13.553 0.274

S50A = — (0.388) (0.461) (0.011)
<.0001 <.0001 <.0001

60 LLE 12.752 15.476 0.226
o= (0.536) (0.639) (0.015)
= <.0001 <.0001 <.0001
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Tobit Hurdle Hurdle
(Normal) (Log-Normal)
BRaEo | ) | 3.175 3.932 0.122
= (0.282) (0.326) (0.008)
— <.0001 <.0001 <.0001
JEBR 2] A -4.296 -5.262 -0.169
= (0.314) (0.366) (0.009)
— <.0001 <.0001 <.0001
ap 6.277 7.387 0.201
;Fff EA_ (0.413) (0.472) (0.012)
= <.0001 <.0001 <.0001
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Hurdle(H##ER2ETIL) SASTOIT S LA

[*Hurdle model(Two-part model) Log-Normal dist. at y>0*/
I*Tech TMDNewton-RaphsonEDIEETWE, T 74U FTIRIEK L AL/
proc nlmixed data=data_mix MAXIT=1000 TECH=NEWRAP QTOL=1e-14 ABSGCONV=1e-14 GCONV=1e-14,

FARAEDERE/
parms
PFRBER T EIROEBRM SHEE
b0 1.021125344 b1 -0.05916142 b2 0.209038522 b3 0.001270675 b4 -0.182680838 b5 0.228598369
b6 -0.046155271 b7 0.214494366 h8 0.274243173 b9 0.225452828 b100.121997928 b1l -0.168474518
b12 0.201046897 b130.002220714 bl4 0.082524129
FFAEyY FEIROBR SEE
g0-0.8694 g1-0.1636 @g2-0.313 ¢g3-0.0025 g40.3169 ¢g5-0.405 ¢60.4648 g7-0.2194
08 -0.5269 g9-0.2278 g10-0.1532 g11-0.1998 @12 -0.5694 ¢g13 0.0016 g14 0.8906
PR H HIREELICHREY
sigma 0.4;
FREIZIER T ZFF T B

bounds sigma > 0;

FTHA 175 & e

xbeta = b0 + bl*Daikigyou + b2*Kankouchou + b3*Youto004m + b4*Women + b5*MochiieKodate +
b6*MochiieKyoudou + b7*Age40s + b8*Age50s + b9*Age600 + b10*Shuugyoudinin20 + b11*huyoul +
b12*huyou2o + b13*Youto1l78m + b14*NoLoan;

xgamma = g0 + g1*Daikigyou + g2*Kankouchou + g3*Youto004m + g4*Women + g5*MochiieKodate +
g6*MochiieKyoudou + g7*Age40s + g8*Age50s + g9*Age600 + g10*Shuugyouldinin20 + gl1*huyoul +
gl2*huyou2o + g13*Youto1l78m + gl4*NolLoan;

FRAERZHEGSEOETILTR, OIS BAE TR LE=ANRL)Y

IF Youtol74m=0 THEN Il = log(1-CDF('NORMAL',xgamma,0,1));

ELSE Il = log( CDF('NORMAL',xgamma,0,1))+ log( PDF('NORMAL', LOG(Youto174m), xbeta,sigma))
-log(sigma) -log(Youtol174m) ;
MODEL Youto174m ~ general(ll); run;
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Hurdle(RH##E2ETIL) RTAT S L

BOA BRI [ERR)/NT A —5 . y(TAEY F)INTA—=8 o(FR)/INT A —
ADNMEZFHIEE L-LT. BEEEAHoptimZEAL S,

optl=optim(p,function(p){ #p~X%Y FILTo. B. y/N\T A —4 Zi&#
sigma <- p[1]
beta <- matrix(p[c(2,3,4,5,6,7,8,9,10,11,12,13,14,15)], ncol=1)
gamma = matrix(p[c(16,17,18,19,20,21,22,23,24,25,26,27,28,29)], ncol=1)
xb = X1%*%beta
xXg = X1%*%gamma
11=(y<=0)*log(1-pnorm(xg))
11=I1[lis.nan(11)]
12= (y>0)*log(dnorm((log(y) - xb)/sigma)*pnorm(xg)/(y*sigma))
12=I2[lis.nan(12)]

lI=-1*sum(I1) -1*sum(l12) #>xF ¥ ERE %R
return(ll)
},method="Nelder-Mead", hessian=TRUE)

sel=sqrt( diag(solve(optl$hessian))) ##TE L=~y TN L. BEEREZFHE
parl=optl$par
zl=parl/sel

XoptimBEEIE/NT A —2HFEE LIRS G =8, BREMFTEDHEIL
BATIS50ERH D, £f-. IROFBEITITBHSASERHRIZ. H#A
@Téﬁlﬁ%ﬁﬂ'é%d)%ﬁﬁ’é L=A. IERET),
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B -Liu W.S. and Cela, J., (2008), Count Data Model in
SAS® SAS Global Forum, Paper 371-2008

B - \Wooldridge, J., (2010), Econometric Analysis of
Cross Section and Panel Data (2nd ed.), MIT Press
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