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Independent Study Title Relationship Between Satisfaction and Repeat Tourism at

Chaeson National Park, Lampang Provinces
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ABSTRACT

The objective of this research is study relationship between a satisfaction and return visit
again of Thai traveler at Chaeson National Park, Lampang Province. The data was collected 400
samples by using questionnaire. The data analysis was applied descriptive statistics and Bivariate

Probit model.

The result shows that most Thai traveler was females more than males ;except ages 21 - 30
years old, most of them were married, bachelor’s degree, student, average income is 10,0008, and
domicile in Lampang province. The main propose of travel is recreation. The source of finding
attractions is friend. The accommodation is resorts. A person that traveling with is a friend. A trip is
travel via personal car. A frequency of travel is 1-2 time. Duration of the trip is 1 day. The expend

on trip not more than 1000B. The most of traveler are satisfaction and return visit again.

The analysis with Bivariate Probit model is study Independent variables which affect to
satisfaction and return visit again of traveler. The test of tho=0.732 that means satisfaction and
return visit again of traveler have high relationship in the same direction significantly. And factor
affect relationship at Significant level 0.05 In case of satisfaction are expend on trip, placement-
channel of distribution and personal factor, case of return visit again of traveler are expend on trip

and less than a Bachelor’s degree.
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msdszanamanuinezugiga (Maximum Likelihood Estimation)

Bivariate normal cdf ﬁ@
Xp Xy

Prob(X, < x,, X, <X,)= I I¢2(zl, z,,p)dz,dz,,

—00—00

Auaaaldifiuds ¢,(x, X,, p) Taolinnumuiuiiu (Destiny) iy

_(;y (x2+x2—2 pxlxz)(l/ )

27r(1—p2)%

¢2(X1,X2,p)= °

Tumsiseuma Log-Likelihood

mvuald O, =2y, —1 uaz q, =2y, -1
fariy g; =1 &1y, =1
uag gy =-1 o y, =0 de j=1 naz 2
Tyl z; = X;B; 1oy
Wi =02, ] =12, ey
Pix =0yl 0

fudnuain@endnld ssgminnldifleuaaddiifumsnsznenuulndvesuas
199 (Bivariate normal distribution) 1TUAMWHUMNY (density) ¢, waz D,

ntedu ¢() nar o) Aluiidaioonaasdsnnunuiulndninsgiu
(Univariate standard normal density) (8¢ cdf (Green, 2007)

Atz uATifan sy Likelihood fio

PrOb(Yl =Y, Y, = yi2|X1’ Xz): CDZ(Wil’WiZ’pi*)’

Lé o [ (Y gjj 9

{ o A o a3 o 1 I
gedmsumsiasunlasdayanyandnuduiudesmiviannuiinguves y's

o

9
MNY 0 iaE 1 adUU

InL = iln q)Z(Wil’WiZ'pi*)

i=1

oinL _ Z(%jxij' j=12, )
aﬁj i=1 (I)z
oinL _ 09000,

op in D,
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é p*
e = plw, Jo| "2 L (3)
1/1—,0,*
v 9 = v A I ¥ ' = a = .
uaz aaneeh 1 uaz 2 Tu g, vwadmiveldld g, neunaz15109 Hessian 92
onL »
o)

=l.

I /A o ' ' - I o 1
Wudsz Texinyldnnunaumsneunthiisznataiuezls 81 p =0 dmsy
1

p=pn=0udr gy vzanglmio gw,)o(w,) . ¢, fo gw)gw,). vaz @, fe
o(w, Jo(w,) Finisunsaradwimarialu @ i g, uaz g, e ©, = o(w, Jo(w, )

o 1 o 4 0hL . o
lilatanduves p Taeh 10U O (Green, 2007)

op
1 1 I o Y Y g}/ 1 ] c’g}/
ﬂTﬁ1J3$1J'lﬂ!ﬂW]'NlluWﬂ%HJuﬁ\‘lﬁﬂ%31’111‘1’?llﬂiﬂﬂﬂ?ﬁ@l\?ﬂ'lﬁﬂﬂWﬁﬂHWl!‘ﬁﬂﬂ 3

U q

' '
= v Jdo o A

9
aumsndounuldiminy 0 amzloyiusouaun 2 Aeudeasiad viesnsimsiliiedons

Wlvazann Taermuali (Green, 2007)

Y/ i
N

Vy =9, (Wiz _pi*Wil)’ ﬁ"jﬁ’u Qi = ¢(Wi1)q)(vi1)n

Vi =0, (Wil _pi*WiZ)’ Ay g, = ¢(Wi2 )CD(ViZ)

Yy
fnmmiﬂmmmmumﬂwmm1

S, ¢(Wi1 )¢(Vi1) =0 ¢(Wi2 )¢(Viz ) =4,

¥ g
FIMNUUN

dlog L _ ix £ |:_Wilgi1 _ Pt _g_|21:|
= it Xi1 ;

aﬁlaﬂl i=1 ch (Dz d);
@ZlogL_iqq XX'|:¢_2_gilgi2:|
[ itHi2 M1 Min >
opop, = o, @]
logL & ?, Ot
— = WOV L=, 4
5,318,0 ;%z il q)z |:p| Y | (I)z ( )

2
o’lgL Z 9, S, p,*(l W R W)+5 W, W, _ St !
op’ i1 @, @,

Tauii W'Rw, = 52 (W2 + W2 — 2p,.W,w,, )(d 5y B, ienlasudaiosly
oL . o°InL
0pp, op,0p

ANA1AY) (Green, 2007)
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N1INAaOU Zero Correlation

an d 4 °
AN Lagrange Tunwananwiuwaioslolunissiuisanuazainluns

o Y o v o a 1 o
nadounuudians nsaiawals hiflanuduiusou meldauuagiun H, @ p =0 unuiiaes
U52noUABANMT INTUNUVVIATL (Independent Probit equations) Faa 11159 5LINUA LU

Y
HENEDY UBNINY IULDVI18098aA15109 (Multivariate model) AUN UULUUUD Bivariate
A . . @ ] < a 1 A Y v o J 1w 0
(W50 Multivariate) taz193oA21u U9 uYDINARAATIWNY 1ANUTURUTININY 0 Tagih
aa d 4 ] [ o v J a a
T¥msnageunnadaiuFesiislunsdamsnunadnives Insinuuvdase (Independent

Probits) 115U G]’J‘I/]’Jﬂm Lagrange @ifi¢l Ad1IMTUNAA0Y Hy:p=0 Tuuuu31a04 Bivariate

Probit A® (Green, 2007)

2
v =5

h
Wi 0= S s

g ; [p(wi, Jp(w, )]
"1 Z 1 @ W|1)q)( il)q)(wiz )CD(_ Wiz)

Marginal Effects

Y
Tun1sUszurann Marginal effect 111U U31909 Bivariate Probit model U 1ia18
) [ Y {0 1 1 o J
JUMUY §1%5D marginal effect NwWABMIUTZINUMAD MITuanmAes X = X, U X, 1ag
' 1 (% g’/ g’/ { ] 1 o
W x B =Xy, suiu 7, Uszneudievoyanaruain i lasaue (Nonzeroelements) vod B tag
1M1 71 71 N i 1
s J Y A [l o A i = I o Y
pwazlimguathenegludmis x Tagvzisnglugumsougmniu aa y, Agniviuall
1 = U
¥ UIREIAY (Green, 2007)
] I 9 . A
mmm%yﬂumm Bivariate 119
ProbfY, =1.Y, =1]=®,(1,x.7,x. o)
[ [ o { ] [l <3 v 1w
Tasdanyaignilasuunlasedramunzay Snnuiwztluveswadawsmny 0
I ~ ~ = % o §
Wundeamslunsailansdiviiie (Fad@un15 1) marginal effects voansiasuutlasly X dae
] <3 <3 [ dy
ANz waziilu agl

oD

5229171"'9272

1 Y
Taof g, naz g, lagnimua’ld lu 3) n3al dulsifennzimaiudr p=0 uaz
1 1 & A A A s v a3 ~ 9 o ) 1
dIHaNIZNURIZIARAUMTHII HToauM s ilnadwiiilu 0 Ndeandoanudmia
& = J o d‘ dy o A ~ = a =
Wi rsennmeialsaug uenaniidalivisemsinaasdamsiasandunsuund

Qou'ly (Green, 2007)
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ﬂ1ﬁ]~iﬁ 4.37 MIWUATICHANANTSNUAINY (Marginal Effect) Va3910N15UAT1EH Bivariate Probit Model

vi=lidanelo vi=liidanelo Yi=fanelo Yi=fanelo
Tasenininanennuiianelaazmsiduma
o ar o v2=linduin Y2=nauin v2=hindun Y2=nauin
NAUNUNEIT IV NN UTIE
dy/dx P>zl dy/dx P>|z| dy/dx p>|z| dy/dx p>lz|
WA .0002126 0.456 .0000717 0.669 .0066306 0.390 -.0069149 0.376
91y -4.36¢-06 0.801 2.39¢-06 0.797 -.0006375 0.152 .0006394 0.151
sefumsAnsdInIS yanes -.0008055 0.431 -.0002158 0.617 -.027739%* 0.095 [028760%* 0.095
sEAUMsAnE IS yes -.0016671 0.542 -.0004438 0.646 -.0337101 0.279 035821 0.281
sl Avdeifon -5.33¢-09 0.807 -4.57¢-09 0.669 1.90¢-07 0.175 -1.80e-07 0.196
e lunisvieaiion 2.96e-07 0.346 7.24e-08 0.640 .000013%* 0.084 -.000013%* 0.079
tasemunansaa -.0005891 0.333 -.0005064 0.547 .0005891 0.333 .0005064 0.547
ﬂ%ﬁlﬂﬁiui1ﬂ1 .0000472 0.903 .0000289 0.909 -.0000472 0.903 -.0000289 0.909
Jadedugeamanisdasiviing -.0010378 0.457 -.0010465 0.492 .0010378 0.457 .0010465 0.492
Tadedumsdaaiuneamsaana -.0000961 0.769 -.0000551 0.788 .0000961 0.769 .0000551 0.788
hsemuynaing -.0007363 0.434 -.0006275 0.528 .0007363 0.434 .0006275 0.528
JademunszuIums -.0008306 0.411 -.0007421 0.528 .0008306 0.411 .0007421 0.528
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Hadadunaasaad 2 -.0000309 0.618 .0000309 0.618 -.0074731 0.469 .0074731 0.469
ﬂﬁﬂﬁ’mmm 2 -.0002001 0.450 .0002001 0.450 -.0239896* 0.044 .0239896* 0.044
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Pasemuyaaing 2 .0000319 0.578 -.0000319 0.578 .0063987 0.409 -.0063987 0.409
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. .. Y=Pr(y1=0, 0.0002 Y=Pr(y1=0, 0.00008 Y=Pr(y1=1, 0.0105 Y=Pr(yl=1, 0.9892
manuazulagsiu
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MANUIN N

a ¢ [ o a a a
wamsinszilaglFuuudiasslwsdnuazlunsealnsin

o a a 4
1. HUVTIE09 INSTNUAENISAATIEH Marginal Effect ﬂ’JﬁJﬁQ‘WEﬂ%

probit yl sex age lessthanbachelor bachelor income expend productl pricel plac

> el promotionl peoplel processl physicall

Iteration O: log likelihood = -63.966382
Iteration 1: log likelihood = -43.704643
Iteration 2: log likelihood = -38.095571
Iteration 3: log likelihood = -37.450384
Iteration 4: log likelihood = -37.424095
Iteration 5: log likelihood = =-37.424008
Iteration 6: log likelihood = -37.424008
Probit regression Number of obs = 400
LR chi2 (13) = 53.08
Prob > chiz2 = 0.0000
Log likelihood = -37.424008 Pseudo R2 = 0.4149
vl Coef. Std. Err. b P>|z| [95% Conf. Interval]
sex -.0464203 .3544228 =Qee]"3 0.896 -.7410762 .6482356
age .0057868 .0182202 0.32 0.751 -.0299241 .0414977
lessthanbac~r 1.234727 .9474745 I 30 0.193 -.6222886 3.091743
bachelor .9645969 .7565668 1.27 0.202 -.5182468 2.447441
income -2.03e-06 .0000113 =g 0.857 -.0000241 .00002
expend -.0003189 .0001221 -2.61 0.009 -.0005581 -.0000797
productl .6707798 .3669465 i 853 0.068 -.0484221 1.389982
pricel .1012144 .5676488 0.18 0.858 -1.011357 1.213786
placel . 7129106 .6739963 1.06 0.290 -.6080978 2.033919
promotionl .4583594 .6457998 0.71 0.478 -.8073849 1.724104
peoplel .7680534 .5770151 1.33 0.183 -.3628755 1.898982
processl 1.026105 .7259631 1.41 0.158 -.3967566 2.448966
physicall .5210012 .4344753 1.20 0.230 -.3305548 1.372557
_cons .4189658 1.064901 0.39 0.694 -1.668202 2.506134
Note: 0 failures and 1 success completely determined.
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probit yl sex age lessthanbachelor bachelor income expend productl pricel plac

> el promotionl peoplel processl physicall, vce (robust)

Iteration O: log pseudolikelihood = -63.966382
Iteration 1: log pseudolikelihood = -43.704643
Iteration 2: log pseudolikelihood = -38.095571
Iteration 3: log pseudolikelihood = -37.450384
Iteration 4: log pseudolikelihood = -37.424095
Iteration 5: log pseudolikelihood = -37.424008
Iteration 6: log pseudolikelihood = -37.424008

Probit regression Number of obs = 400

Wald chi2 (13) = 53.89

Prob > chiz2 = 0.0000

Log pseudolikelihood = -37.424008 Pseudo R2 = 0.4149

Robust

vl Coef. Std. Err. Z P>|z| [95% Conf. Interval]

sex -.0464203 .3210796 -0.14 0.885 -.6757248 .5828841

age .0057868 .0141545 0.41 0.683 -.0219555 .0335291

lessthanbac~r 1.234727 .7559352 1.63 0.102 -.2468785 2.716333

bachelor .9645969 .5723533 1.69 0.092 -.1571951 2.086389

income -2.03e-06 6.02e-06 -0.34 0.736 -.0000138 9.76e-06

expend -.0003189 .0001109 -2.88 0.004 -.0005362 -.0001016

productl .6707798 .3538537 1.90 0.058 -.0227607 1.36432

pricel .1012144 .5743017 0.18 0.860 -1.024396 1.226825

placel .7129106 .4149573 1.72 0.086 -.1003908 1.526212

promotionl .4583594 .5560724 0.82 0.410 -.6315225 1.548241

peoplel .7680534 .4570693 1.68 0.093 -.1277861 1.663893

processl 1.026105 .5662135 1.81 0.070 -.0836531 2.135863

physicall .5210012 .4014306 1.30 0.194 -.2657883 1.307791

_cons .4189658 .8075272 0.52 0.604 -1.163758 2.00169

Note: 0 failures and 1 success completely determined.
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mfx compute,

predict

(p)

Marginal effects after probit

y = Pr(yl) (predict, p)
= .99940153
variable dy/dx Std. Err. 4 P>|z| [ 95% C.I. ] X
sex* -.0000969 .00064 0.15 0.880 -.00135 .001156 .54
age .0000121 .00003 0.39 0.694 -.000048 .000073 33.535
lessth~r* .0017764 .00247 0.72 0.472 -.003063 .006615 .265
bachelor* .0049593 .00726 0.68 0.495 -.009276 .019195 .7
income -4.25e-09 .00000 0.38 0.701 -2.6e-08 1.7e-08 20118.1
expend -6.69e-07 .00000 0.88 0.380 -2.2e-06 8.3e-07 1839.05
productl* .0025891 .00294 0.88 0.378 -.003171 .00835 .715
pricelx* .0001932 .00108 0.18 0.858 -.001916 .002303 .2
placelx* .0018578 .00284 0.65 0.513 -.003709 .007425 .5125
promot~1* .0008297 .00126 0.66 0.511 -.001644 .003303 .345
peoplel* .0020876 .0032 0.65 0.514 -.004189 .008364 .5175
processl* .0030886 .0032 0.97 0.334 -.003176 .009353 L4975
physic~1* .0015808 .00201 0,79 0.431 -.002358 .005519 .6625

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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o a a d . a [ 4 3
2. uuUTaee INTUNagMINATIEN Marginal Effect MIAUNWNAVUUNGIH

probit y2 sex age lessthanbachelor bachelor income expend product2 price2 plac
> e2 promotion2 people2 process2 physical2

Iteration O: log likelihood = -101.45558
Iteration 1: log likelihood = -74.090131
Iteration 2: log likelihood = -68.232336
Iteration 3: log likelihood = -68.048831
Iteration 4: log likelihood = -68.04863
Iteration 5: log likelihood = -68.04863

Probit regression Number of obs = 400

LR chi2 (13) = 66.81

Prob > chi2 = 0.0000

Log likelihood = -68.04863 Pseudo R2 = 0.3293

yv2 Coef. Std. Err. z P>|z| [95% Conf. Interval]

sex -.2250688 .2609207 -0.86 0.388 -.7364639 .2863264

age .0201498 .0136721 1.47 0.141 -.0066471 .0469467

lessthanbac~r 1.436339 .6962182 2.06 0.039 .0717761 2.800901

bachelor .8156674 .4919012 1.66 0.097 -.1484412 1.779776

income -6.27e-06 6.82e-06 -0.92 0.358 -.0000196 7.09e-06

expend -.0004452 .0000896 -4.97 0.000 -.0006208 -.0002696

product? .2257538 .3008242 0.75 0.453 -.3638508 .8153583

price2 1.302731 .6008311 2,1 0.030 .125124 2.480339

place2 .6440167 .3527111 1.83 0.068 -.0472843 1.335318

promotion2 .2513638 .3918807 0.64 0.521 -.5167084 1.019436

people?2 -.2093684 .3200279 -0.65 0.513 -.8366116 .4178748

process?2 -.136614 .3414001 -0.40 0.689 -.8057459 .532518

physical2 .3594454 .2871304 1.25 0.211 -.2033199 .9222106

_cons .7032399 .7501925 0.94 0.349 -.7671104 2.17359
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probit y2 sex age lessthanbachelor bachelor income expend product2 price2 plac

> e2 promotion2 people2 process2 physical2, vce (robust)

Iteration O: log pseudolikelihood = -101.45558
Iteration 1: log pseudolikelihood = -74.090131
Iteration 2: log pseudolikelihood = -68.232336
Iteration 3: log pseudolikelihood = -68.048831
Iteration 4: log pseudolikelihood = -68.04863
Iteration 5: log pseudolikelihood = -68.04863
Probit regression Number of obs = 400
Wald chi2 (13) = 44.41
Prob > chi2 = 0.0000
Log pseudolikelihood = -68.04863 Pseudo R2 = 0.3293
Robust
y2 Coef. Std. Err. z P>|z| [95% Conf. Interval]
sex -.2250688 .2197043 =3 £0:2 0.306 -.6556812 .2055437
age .0201498 .0120301 1.67 0.094 -.0034287 .0437283
lessthanbac~r 1.436339 .71165 2.02 0.044 .0415304 2.831147
bachelor .8156674 .5601254 1.46 0.145 -.2821582 1.913493
income -6.27e-06 4.10e-06 -1158 0.126 -.0000143 1.77e-06
expend -.0004452 .0000961 -4.63 0.000 -.0006335 -.0002569
product2 .2257538 .2761642 0.82 0.414 -.3155181 .7670256
price2 1.302731 .868928 1.50 0.134 -.4003362 3.005799
place2 .6440167 .2845516 2.26 0.024 .0863057 1.201728
promotion2 .2513638 .3331009 0.75 0.450 -.401502 .9042295
people?2 -.2093684 .2751959 -0.76 0.447 -.7487425 .3300057
process2 -.136614 .239075 -0.57 0.568 -.6051924 .3319644
physical2 .3594454 .2667157 158’5 0.178 -.1633078 .8821985
_cons .7032399 .8176622 0.86 0.390 -.8993485 2.305828
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mfx compute,

predict

(p)

Marginal effects after probit

y = Pr(y2) (predict, p)
= .98750692

variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
sex* -.0071948 .0089 -0.81 0.419 -.024637 .010247 .54
age .0006517 .00048 1.35 0.176 -.000291 .001595 33.535
lessth~r* .030885 .01815 1.70 0.089 -.004685 .066455 .265
bachelor* .0409418 .03786 1.08 0.280 -.03327 .115154 .7
income -2.03e-07 .00000 et 0.191 -5.1e-07 1.0e-07 20118.1
expend -.0000144 .00001 -1.79 0.073 -.00003 1.3e-06 1839.05
product2* .0081768 .01229 0.67 0.506 -.015916 .032269 .71
price2* .0252916 .01198 2.11 0.035 .001819 .048764 L2275
place2* .0241201 .01587 =50 0.129 -.006991 .055232 .5575
promot~2%* .0077437 .01001 Q.. ¥/, 0.439 -.011877 .027364 .395
people2* -.0066712 .00896 -0.74 0.457 -.024235 .010892 .5475
process2* -.0043985 .00765 —0m 5y 0.566 -.019401 .010604 .525
physic~2* .0138144 .01211 1.14 0.254 -.009916 .037545 .6925

(*) dy/dx is for discrete change of

dummy variable
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o D a a 4 .
3. L!“]J‘Ufma’E]\‘lllﬂ’Ni!@ﬂTWﬁ‘]JVILLﬁ%ﬂﬁ’JLﬂi'I%‘H Marginal Effect

biprobit sex age lessthanbachelor bachelor income expend productl pricel
(y2 =

> bachelor income expend product2 price2 place2 promotion2 people2 process2 phys

(yl =

> placel promotionl peoplel processl physicall) sex age lessthanbachelor

> ical2)

Fitting comparison

equation 1:

Iteration O: log likelihood = -63.966382
Iteration 1: log likelihood = -43.704643
Iteration 2: log likelihood = -38.095571
Iteration 3: log likelihood = -37.450384
Iteration 4: log likelihood = =-37.424095
Iteration 5: log likelihood = -37.424008
Iteration 6: log likelihood = -37.424008
Fitting comparison equation 2:

Iteration O: log likelihood = -101.45558
Iteration 1: log likelihood = -74.090131
Iteration 2: log likelihood = -68.232336
Iteration 3: log likelihood = -68.048831
Iteration 4: log likelihood = -68.04863
Iteration 5: log likelihood = -68.04863
Comparison: log likelihood = -105.47264
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Seemingly unrelated bivariate probit Number of obs = 400
Wald chi2 (26) = 52.57
Log likelihood -98.777628 Prob > chi2 = 0.0015
Coef. Std. Err. z P>|z| [95% Conf. Intervall]

vyl
sex -.2703086 .37394 -0.72 0.470 -1.003217 .4626002
age .0018634 .0215158 0.09 0.931 -.0403068 .0440335
lessthanbac~r 1.366983 1.069038 1.28 0.201 -.7282933 3.46226
bachelor .8565581 .8083306 1.06 0.289 -.7277408 2.440857
income 9.37e-06 .0000258 0.36 0.716 -.0000412 .0000599
expend -.0003491 .0001325 -2.64 0.008 -.0006087 -.0000895
productl .5886777 .3473536 1.69 0.090 -.0921228 1.269478
pricel -.06708 .510663 -0.13 0.895 -1.067961 .9338012
placel 1.140724 .8000488 1.43 0.154 -.4273424 2.708791
promotionl .1536936 .6513756 0.24 0.813 -1.122979 1.430366
peoplel .888631 .5898335 ] 151 0.132 -.2674215 2.044683
processl 1.003861 .7204535 1.39 0.164 -.408202 2.415924
physicall .4119197 .3979858 1.04 0.301 -.3681181 1.191957
_cons .7428441 1.092313 0.68 0.496 -1.398049 2.883738

y2
sex -.2446327 .264296 -0.93 0.355 -.7626435 .273378
age .0226747 .0137228 1.65 0.098 -.0042214 .0495708
lessthanbac~r 1.519006 .7152821 2.12 0.034 .117079 2.920933
bachelor .800212 .4886974 1.64 0.102 -.1576174 1.758041
income -6.53e-06 6.58e-06 -0.99 0.321 -.0000194 6.36e-06
expend -.0004682 .0000895 -5.23 0.000 -.0006435 -.0002928
product2 .2347765 .2919419 0.80 0.421 -.3374192 .8069723
price2 1.457835 .5583964 2.61 0.009 .363398 2.552271
place? .594766 .3345152 1.78 0.075 -.0608718 1.250404
promotion?2 .2892255 .378878 0.76 0.445 -.4533618 1.031813
people? -.2307778 .3173262 -0.73 0.467 -.8527257 .3911701
process2 -.2441856 .324365 —Qe=e 0.452 -.8799293 .391558
physical2 .3909857 .2805393 1.39 0.163 -.1588612 .9408326
_cons . 7412754 .7520367 o8 4 0.324 -.7326894 2.21524
/athrho .9346076 .3342055 2.80 0.005 .2795768 1.589638
rho .7327349 .1547704 .2725134 .9200939
Likelihood-ratio test of rho=0: chi2 (1) = 13.39 Prob > chi2 = 0.0003
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biprobit (yl = sex age lessthanbachelor bachelor income expend productl pricel
> placel promotionl peoplel processl physicall) (y2 = sex age lessthanbachelor
> bachelor income expend product2 price2 place2 promotion2 people2 process2 phys

> ical?), vce (robust)

Fitting comparison equation 1:

Iteration O: log pseudolikelihood = -63.966382
Iteration 1: log pseudolikelihood = -43.704643
Iteration 2: log pseudolikelihood = -38.095571
Iteration 3: log pseudolikelihood = -37.450384
Iteration 4: log pseudolikelihood = -37.424095
Iteration 5: log pseudolikelihood = -37.424008
Iteration 6: log pseudolikelihood = -37.424008

Fitting comparison equation 2:

Iteration O: log pseudolikelihood = -101.45558
Iteration 1: log pseudolikelihood = -74.090131
Iteration 2: log pseudolikelihood = -68.232336
Iteration 3: log pseudolikelihood = -68.048831
Iteration 4: log pseudolikelihood = -68.04863
Iteration 5: log pseudolikelihood = -68.04863
Comparison: log pseudolikelihood = -105.47264
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Seemingly unrelated bivariate probit Number of obs = 400
Wald chi2(26) = 128.80
Log pseudolikelihood = -98.777628 Prob > chi2 = 0.0000
Robust

Coef. Std. Err. z P>|z| [95% Conf. Intervall]

yl
sex -.2703086 .2800998 -0.97 0.335 -.8192942 .278677
age .0018634 .0232829 0.08 0.936 -.0437703 .0474971
lessthanbac~r 1.366983 .8057438 1.70 0.090 -.2122457 2.946212
bachelor .8565581 .5817991 el 0.141 -.2837472 1.996863
income 9.37e-06 .0000293 0.32 0.749 -.0000481 .0000668
expend -.0003491 .0001042 -B85 0.001 -.0005534 -.0001448
productl .5886777 .3211059 1.83 0.067 -.0406784 1.218034
pricel -.06708 .5301601 -0.13 0.899 -1.106175 .9720146
placel 1.140724 .4728189 2.41 0.016 .2140164 2.067432
promotionl .1536936 .5430923 0.28 0.777 -.9107477 1.218135
peoplel .888631 .4355103 2.04 0.041 .0350465 1.742215
processl 1.003861 .5669147 1.77 0.077 -.1072715 2.114993
physicall .4119197 .3901733 1.06 0.291 -.3528059 1.176645
_cons .7428441 .8020137 0.93 0.354 -.8290738 2.314762

y2
sex -.2446327 .2193631 -1.12 0.265 -.6745765 .1853111
age .0226747 .0122239 1.85 0.064 -.0012838 .0466332
lessthanbac~r 1.519006 .7010666 2.17 0.030 .1449408 2.893071
bachelor .800212 .524532 1.53 0.127 -.2278519 1.828276
income -6.53e-06 4.23e-06 -1.54 0.123 -.0000148 1.77e-06
expend -.0004682 .0000933 -5.02 0.000 -.0006509 -.0002854
product2 .2347765 .2601183 0.90 0.367 -.275046 . 7445991
price2 1.457835 .7778721 1.87 0.061 -.0667665 2.982436
place? .594766 .3180742 1.87 0.061 -.028648 1.21818
promotion2 .2892255 .3276864 0.88 0.377 -.3530279 .931479
people2 -.2307778 .2805702 -0.82 0.411 -.7806852 .319129¢6
process2 -.2441856 .2565887 -0.95 0.341 -.7470903 .258719
physical2 .3909857 .2631253 1.49 0 gl 8 7 -.1247304 .9067018
_cons . 7412754 .8022739 or. 92 0.356 .8 304 527 2.313703
/athrho .9346076 .3503014 2861 0.008 .2480295 1.621186
rho .7327349 1622244 .2430655 .924796
Wald test of rho=0: chi2 (1) = 7.11828 Prob > chi2 = 0.0076
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mfx compute,

predict

Marginal effects after biprobit

y = Pr(yl=0,y2=0) (predict, p00)
= .0002055
variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
sex* .0002126 .00029 0.74 0.456 -.000347 .000772 .54
age -4.36e-06 .00002 -0.25 0.801 -.000038 .000029 33.535
lessth~r* -.0008055 .00102 -0.79 0.431 -.00281 .001199 .265
bachelor* -.0016671 .00273 -0.61 0.542 -.007025 .003691 .7
income -5.33e-09 .00000 -0.24 0.807 -4.8e-08 3.7e-08 20118.1
expend 2.96e-07 .00000 0.94 0.346 =-3.2e-07 9.1e-07 1839.05
productl* -.0005891 .00061 =B 228 0.333 -.001783 .000604 .715
pricel* .0000472 .00039 0.12 0.903 -.000714 .000808 .2
placel™* -.0010378 .0014 -0.74 0.457 -.003773 .001697 .5125
promot~1%* -.0000961 .00033 =N 0.769 =.000737 .000545 . 345
peoplel™* -.0007363 .00094 -0.78 0.434 -.002582 .001109 .5175
processl* -.0008306 .00101 -0.82 0.411 -.00281 .001149 .4975
physic~1%* -.0003417 .0005 -0.68 0.494 -.00132 .000637 .6625
product2* -.0000309 .00006 =050 0.618 =-.000152 .00009 .71
price2* -.0002001 .00026 -0.76 0.450 -.000719 .000319 L2275
place2* -.000078 .00011 -0.69 0.493 -.000301 .000145 .5575
promot~2%* -.0000406 .00007 -0.55 0.586 -.000186 .000105 .395
people2* .0000319 .00006 0.56 0.578 -.00008 .000144 .5475
process2¥* .0000337 .00006 0.56 0.572 -.000083 .000151 .525
physic~2* -.0000499 .00008 -0.62 0.538 -.000209 .000109 .6925

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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mfx compute,

predict

(p01)

Marginal effects after biprobit

y = Pr(yl=0,y2=1) (predict, p0l)
= .00008006
variable dy/dx sStd. Err. z P>|z| [ 95% LI ] X
sex* .0000717 .00017 0.43 0.669 -.000256 .0004 .54
age 2.39%9e-06 .00001 0.26 0.797 =-.000016 .000021 33.535
lessth~r* -.0002158 .00043 -0.50 0.617 =-.001062 .00063 .265
bachelor* -.0004438 .00097 -0.46 0.646 -.00234 .001452 .7
income -4.57e-09 .00000 -0.43 0.669 -2.6e-08 1.6e-08 20118.1
expend 7.24e-08 .00000 0.47 0.640 -2.3e-07 3.8e-07 1839.05
productl* -.0005064 .00084 -0.60 0.547 -.002153 .001141 .715
pricel* .0000289 .00025 0.11 0.909 -.000468 .000526 .2
placel* -.0010465 .00152 -0.69 0.492 -.004031 .001938 .5125
promot~1* -.0000551 .0002 <ON 247 0.788 =.000457 .000346 . 345
peoplel* -.0006275 .00099 -0.63 0.528 -.002577 .001322 .5175
processl* -.0007421 .00118 -0.63 0.528 =-.003047 .001563 L4975
physic~1* -.0002459 .00053 -0.46 0.643 -.001286 .000794 .6625
product2* .0000309 .00006 0.50 0.618 -.00009 .000152 .71
price2* .0002001 .00026 0.76 0.450 -.000319 .000719 .2275
place2* .000078 .00011 0.69 0.493 -.000145 .000301 .5575
promot~2* .0000406 .00007 0.55 0.586 -.000105 .000186 .395
people2* -.0000319 .00006 -0.56 0.578 -.000144 .00008 .5475
process2* -.0000337 .00006 -0.56 0.572 -.000151 .000083 .525
physic~2* .0000499 .00008 0.62 0.538 -.000109 .000209 .6925

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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mfx compute,

predict

(p10)

Marginal effects after biprobit

y = Pr(yl=1l,y2=0) (predict, pl0)
= .01050926
variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
sex* .0066306 .00771 0.86 0.390 -.008474 .021736 .54
age -.0006375 .00044 -1.43 0.152 -.001509 .000235 33.535
lessth~r* -.0277393 .01664 -1.67 0.095 -.060344 .004865 .265
bachelor* -.0337101 .03116 -1.08 0.279 -.094781 .027361 .7
income 1.90e-07 .00000 1.36 0.175 -8.5e-08 4.7e-07 20118.1
expend .000013 .00001 1.73 0.084 =-1.7e-06 .000028 1839.05
productl* .0005891 .00061 0.97 0.333 -.000604 .001783 .715
pricel* -.0000472 .00039 -0.12 0.903 -.000808 .000714 .2
placel* .0010378 .0014 0.74 0.457 -.001697 .003773 .5125
promot~1%* .0000961 .00033 0.29 0.769 =-=.000545 .000737 .345
peoplel* .0007363 .00094 0.78 0.434 -.001109 .002582 .5175
processl* .0008306 .00101 0.82 0.411 -.001149 .00281 L4975
physic~1%* .0003417 .0005 0.68 0.494 -.000637 .00132 .6625
product2* -.0074731 .01032 20,72 0.469 -.027693 .012747 .71
price2* -.0239896 .01193 -2.01 0.044 -.047365 -.000614 .2275
place2* -.0192321 .01399 -1.38 0.169 -.046645 .008181 .5575
promot~2* -.0077081 .00901 -0.86 0.392 -.025362 .009946 .395
people2* .0063987 .00775 0.83 0.409 -.008784 .021581 .5475
process2* .0068548 .00812 0.84 0.399 -.009065 .022775 .525
physic~2* -.0134017 .01088 -1.23 0.218 =-.034725 .007922 .6925
(*) dy/dx is for discrete change of dummy variable from 0 to 1
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mfx compute,

predict

(p11)

Marginal effects after biprobit

y = Pr(yl=1l,y2=1) (predict, pll)
= .98920518
variable dy/dx Std. Err. z P>|z| [ 95% C.I. ] X
sex* -.0069149 .00782 -0.88 0.376 -.022238 .008408 .54
age .0006394 .00044 1.44 0.151 -.000233 .001512 33.535
lessth~r* .0287606 .01721 1.67 0.095 =-.004974 .062495 .265
bachelor* .035821 .0332 1.08 0.281 -.029251 .100893 .7
income -1.80e-07 .00000 o PSS 0.196 -4.5e-07 9.3e-08 20118.1
expend -.0000133 .00001 -1.76 0.079 =-.000028 1.5e-06 1839.05
productl* .0005064 .00084 0.60 0.547 -.001141 .002153 .715
pricel* -.0000289 .00025 -0.11 0.909 -.000526 .000468 .2
placel* .0010465 .00152 0.69 0.492 -.001938 .004031 .5125
promot~1%* .0000551 .0002 0.27 0.788 =-.000346 .000457 .345
peoplel* .0006275 .00099 0.63 0.528 -.001322 .002577 .5175
processl* .0007421 .00118 0.63 0.528 -.001563 .003047 L4975
physic~1%* .0002459 .00053 0.46 0.643 -.000794 .001286 .6625
product2* .0074731 .01032 0.72 0.469 -.012747 .027693 .71
price2* .0239896 .01193 2.01 0.044 .000614 .047365 .2275
place2* .0192321 .01399 1.38 0.169 -.008181 .046645 .5575
promot~2* .0077081 .00901 0.86 0.392 -.009946 .025362 .395
people2* -.0063987 .00775 -0.83 0.409 -.021581 .008784 .5475
process2* -.0068548 .00812 -0.84 0.399 -.022775 .009065 .525
physic~2* .0134017 .01088 1.23 0.218 -.007922 .034725 .6925
(*) dy/dx is for discrete change of dummy variable from 0 to 1
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