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Abstract

According to the Ministry of Interior (2010), Taiwan’s elderly population has
reached 10.60% since 1993, which defined the country as an ageing society. The rising
proportion of the elderlies in population has a greater impact on the overall social
economy. The Survey of Travel by R.O. C Citizens of 2013 showed that the elderlies
not engaging in domestic travels accounted for 42.14%. If the reasons causing such
phenomenon can be investigated and solved, the involvement in proper recreational
activities of the elderlies would increase gradually. The consequence would not only
bring benefits to their health, but make them become an important role in the domestic
travel market and social economic development. Thus, the study on the constraints in
elderlies traveling has become an important issue.

This study utilizes data from the 2001 - 2013 " Survey of Travel by R.O.C. Citizens |
to analyze the factors affecting domestic travels of the elderlies and their constraints. In
order to resolve the issue of selection bias, | uses Heckman’s two-stage estimation
method. In the first stage, the probit model is used to examine the relationship between
socio-demographic variables and the probability of not traveling in the elderly
population. In the second stage, the multinomial probit model is used to investigate the

relationship between socio-demographic variables and constraint factors.



The results of the first stage show that those with higher education and income
level had a lower probability of not traveling. Those living in non-metropolitan areas
have a higher probability of not traveling compared to those living in metropolitan areas,
and the gap between these two is increasing over time. Overall, the probability of not
traveling for Taiwan’s elderly population has been decreasing over time. The results of
the second stage show that the impacts that “lack of interest” and “lack of budget” have
on not traveling have gradually decreased; in addition, the impact of “lack of interest”
as a reason on not traveling has decreased even further on elderly women with higher
education and income level. As for elderly people who cite the “lack of time”, “lack of
budget” or “health conditions” as reasons for not traveling, there has been no significant

change over past 13 years.

Keywords: elderly~domestic travel ~ probit model ~multinomial probit model ~ constraints
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P = jlxi)

=p( i) > Vit Yij > Vigoay Yii > Vigery - Yii > Yim)

=p((&;j — &) > xl’(ﬁl — ﬁj), s (& — &i(j-1) > xl!(ﬁ(j—l) - ﬁj)'

(eij = €ij4n) > %i(By+n) = B), o (E1j = &) > X (Bm = B;)) = (4)

£ gil=€ij_€il ’ fll=xl'(ﬁl—,3]) 2 l=1,2,,(]—1),(]+1),,m ’E]'J<4)

FL A o} S = R

p(vi = Jjlxo)
::éz.nﬂzﬁq)&zﬂn."fjn¢(é1“",&0_n,éa+n,m,&m)dél".déu_nd&0+n."d&m > (5)

322 %R iEE

B BAE | A ERTEH ke T T % (6) MA A
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Fzp=1 A& B I FEIFRB z,=0 LG - F > F z,=1 pF>

¥
(3) A MARED - ¢ > B | FRESDBF L

Pr(z; =1) = Pr(z; > 0) = Pr(w;y + u; > 0)
_ py(Hs TV MY :
_Pr(%> Uﬂ)_cp(%) (8)

Sewmd 2 WA B | HEBELOEREL SR Y- PR B
[ EREFNARET 0 m pdh - FFERRLT RP *’Ef‘?"ﬁf B R RS i o G LR~
FREHE e T % (9) AT
yi = {j, if ylf“j =max(yVy,Yiz - Yim), and if z; >0 . (9)
" |-, otherwise , and if z; <0

152 Heckman & 1f 5 % #03] - % - FE£LL 1 probit model o 3 3% 25 547 4
Zooomd FEH s -5 3 inverse Mill’s ratio » £ F » Fe b feg F &
probit &3 474] « Ft 0 & (9) NePERH Y ET A7 5
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= Elyilp; > —yw]
= x;iBj + Elejluy > —yw;] -

= x;Bj + Fari(a,) (10)

2o a,=—ywi/o, 0 Ai(a,) & BRFE TH D inverse Mill’s ratio
2ES Ai(a)=pywi/o)I®(ywi/o,)
=T ok o AP R 312 ) &P AT ek e 2% STATA St itliE =

B

31



Fr§ RERFELH
4.1 ‘?ﬁ?%ﬁisﬁ&fu‘#

122001 # % 2013 & TR AsEgpkima g | FRIFTHEA LR P i
A T T SR P 8 A v B o MY - 5 243 2001 £ 3 2013
EBERPEF > SHAYED KF RPN RS SE LA TR o AT EHY AR
B o T AERBHE . § - PP 2001 £ 5 2013 & TR L
Ferl AU CRRPN RSS2 (7L %53 56314 £ TR H Y 4 30222 4 F
LA G FE RPN ELEE L b 2R A 53.67% 5 26,092 4 TR RPN k2% (T
S0 2RI A 46.33% % Z FFEOIR S ARSI R G ARP REDFE P
i Ty e TR R CTaZ By 2 TRERRTE v BIERE
Fl& KA T4 % A v PR B LR T F 2 Bl 8-

411 &t I BaL HeTh AL B3

U 4 e selk &k 56,314 T ot D pEEARR AT 55 8860 L 5
367 P M ABH T % T 355 60.60+ 1 £ 5 48.50: i) § % 4 i 4y #ein T $296.45
B L5 455 WY 4 T30 86.90 0 R L 16.08 » AL 4y HeT > T
781075 £ L 271733 2 L i 2 tuw A ERE AT P PEEA T HL 65
42436 (g A2 - ) B L5 9063; L7 1~L4 kadelr | 2ERRA
c g % 31819 (§ AL~ ) HELE 1307 - L1 te fEak s
PREMA TR 27342 (F A - ) EEL 1492 - LT 5 L4 AEdE
Ar b 2B B ) 21089 (F Az - ) X 1151 AL A Bape
CrE BT R 523030 (A2 - ) L 47.08

AATOREA 60K X Hd o FEEPN RTEE § 30,222 4 - ik 53.67
06 kRS BIp G 26082 4+ 463306 kA - F AL+ K} 46 4
TR FEELZAAGDHEPN LG FP RSE

i

= ;%—‘F% RTARR A B MR 2 T S 50F > 5 30,636 4 5 ik 54.40

32



9 H=x 5B ¢

(A 'Jﬁ'& E 9‘1 1T

R E 20 F 9,178 4 5 18 16.23% 5 et B Y T E T
S R A B R MR B S e

h w» wﬁ

$=

#u\
0

%

[ O
42.199% » & 5% My~ —-ﬁ:’:i*}s 19,101 4« > 1k 353694 F Jx » = § 4 b Arik

W

|\

@A D F AT E AR5 23761 4 0 ik

B 3% AFHRAAGIPH bl B He e X2 EE

EpFehliul g 9 R 5§ 29,408 4 0 18 52.22% 0 4 14§ 26,906 4
ik 47.78% -

LK AU R G S dE B s 0 F 42906 4 o b 76.18% 0 & m Tio-
f2d o f o e B g Ay 0§ 10915 4 o ik 10.39% 0 X
PARA Y SR RS e B 0 <3N e

%iﬁﬂﬁﬁﬁ.‘%%’Uﬁﬁ4ﬁ~§iﬁ%’¢Z&WZAMé%Aw/’
R0 5 pAeFIE 0§ 16,805 4 o ik 298400 0 T LA SAE RIF R L P R

W 2, 27
FIOFLAE e

St

X3 -*Ffm)i ERE A AR ) a A '/?L‘FKQT& M& % -3 21,084 « 5 ik 37.449% >
Ao ALY MG AR ARME R LAAL Y 530 o s L

oK enBh oo Bcdpscitsiit > B4 4-1e

33



d’ 24
* 4-1 E3

75 % By At s

Bhc Z45ig ik 5 bl b i
P AR A 6.86 3.67 0 12
PR AREL T S 60.60 48.50 0 144
W EF I 96.45 4.55 89.39 102.74
PR i 86.90 16.08 58.27 108.64
e R 7810.75 2717.33 3395.39 11802.65
6064 % (Frz2-) 424.36 90.63 335.08 587.93
6569 % (FAr2-) 318.19 13.07 292.83 338.97
T0-7T4 % (Frz-) 273.42 14.92 256.45 298.05
T5-19%k (Fr2-) 210.89 1151 177.92 223.89
80y (Frz-) 230.30 47.08 146.11 292.13
R & %% 56,314
# Ak oA

2E G FERAP =G

X 30,222 53.67

T 26,092 46.33
KT AR

B2 T 30,636 54.40

E3R 6,964 12.37

w7 OB 9,178 16.30

g 4,010 7.12

- 4,697 8.34

Bt 829 1.47
- L

ERl S e R EapS 19,910 35.36

@ ANT 23,761 42.19

SFRIAKBZFE R 4,314 7.66

ZEAIABTE R 2,524 4.48

g AR AR E 1,670 2.97

ITFAIABTE R 2,444 4.34

gL ARBLE A 930 1.65

LAzt 761 1.35
R

g 29,408 52.22

R 26,906 47.78
PR HFRE

S 882 157

L 42,900 76.18

HLAL B A A 1,617 2.87

&y 10,915 19.38
¥

Bl E 2,407 4.27

MEEd A 9,651 17.14

AP R 16,805 29.84

%i}ai—'r = 1,849 3.28

WRkA R -84 25,602 45.46
Bl %

JF'rs €% 20,033 35.57

?h?sfig ol 15,197 26.99

2me w1 21,084 37.44

34



42 FBERBLH

FWhpa - 9940 SR icfofd] > 2 FH B BEE RPN w558
M TR o AFTHRY AR NI R AFREHE B - BEHE
‘:‘}2001’&42013’&?’%{615}4’:@}]\ ﬁ“é ‘f 2z &@’Tﬂi ‘H}F‘}Fm L -&j\

I

uﬁ’

T
FE LT F TR R DR IR SRR K R RS S 2

e

B

WM FE o TRARM TR R AL T T e TRy R TR BT

oNTEERRA G F THE F|E | RS 78K EA v S B 1o s %)% 2
Bchld > X- Htimiet = F AR B @ T TS £ ¥ R 2 EcE
B TR e 0 g e MR SRR e R o

421 RE%RIFT AP RGFEA v FEBEOPHERTERS ¥

BB P FF T AR probit #-73) 32 2 ok B 4F 31 2001 £ 1 2013
ERPLRRE RPN RSB TE > Fie- HEHE LB R 2R LK
HF e o AN K TAE LR E TR TeriE S og e s
WP e B - BEZIRAREFL CRAEFIET HE A RER

PEAlE . FREEIPEL 420 BT ME- WP R Y LA REDRS S

%?%%ﬁﬁ’ﬁﬁ%?ﬁEQW%?ﬁ&ﬁé‘E’E%ﬁﬁw*l%m

FOS SRR  itRR SS R g

Tip A& 0 T3oad | S EEE

35



i Et il B (-05009) A L E A e wpt gt g

A R s o A ARt K R~ ] () for b F A

Tl w2 G E R R RG> AR K F RPN RS i > H
P AN I RGBT AINS > ARSI F TR A

\

SFAAABEF AR F LR A g R e R §

FAd ity eumiss o

TR S B T R BB
2SRRI Y SE R LR Ry R

B ELILE S CFT LM HEFE NI RN RSB T Ly LR - A
i ez L] s AR dr i TR A S 2 TR
PG T P 1% E R LT R M EN B RS A
. §enag it thlich 3 (02794 ) & 7 Apft e B2 4 Hi (F4)e) %
PEH o AK N d R A s AR T RSN e B2 T e

FRP RO AR o B o A RS S R2 e n R .
"BE R EEE

RS RHT o AMER I 2 2ME H I BN DR Gy S0 Au b
1%2% 10%erdg ¥ k2 ™ L5 s gyt D g T e nz it ik
% (0.1838) A FARFTEE B (frdlim) L3 g o AL R [ en 2 2
§F Miew? K WP we5aB F ARG > B9 230 g % [ len] &7 K3 WP

L L R R A R

36



Bk R PFRRLER | REFHER
e E M en iz s 5 f &
B0 P h 1%enEgF R T R G R EEFMN > AT NE F e (Bdle) 4p
FOTAANE R e R B e g EFREAAF o TATET
H@wu4giwﬁnw5“i%@@ﬁﬁwwuﬁﬁ$*ﬁgﬁdﬁ | (dxdle) -
TRERARE ) BT EY
tend s E 5 f 8 0 AB%IEEF KE2TEG B EER; Lol

BRSO AIEFH [ w2

s
Y
&

SR T 1%BTE KL T B M BIE M 7 £ 2001 & 3 2013
EPIR PR SRR FE RN RSO S G EE AR o e £

L3N
B Z_prAk T ¥ o
Jz

g
"R A P dp ¥ REF HEE

Y P TEE RS R s TS P TS
A3

TR R Al REF ER S
tranp eh % Bcie2h i 5 1 B0 0 A 10%:0AE B kB2 T £ 4 Bt A E P tranp’
QosBg F-k M2 TE G BB FMN AT EF A
T I YEE R T o e TR L I T

Tr Lk b EgE A L RRRA TN 6, REFESS

PN

SR RLEA A LI At e A AL KR BRI GEY RIRD

i 1%% S%chdg ¥ k2 TR R EFR AT BEMK B S 0 K
FRAKFIRPRGOPFEAF - T2 L R hdei f B & 1%:5
MEKEL TEFASEFR AF S LIS e R ERE O GIFF 0 Y%
PHEFRP RGP F M A LT I AL R AT 32 A R
BIEEM A TS BELE O HIHAE R KE RN

=g

r"l"Lﬁin E#ee AT PRI A TG PRI ELEE

37



FrE%EET A tI A e Rk E AL AN ER RN B Gl R B
Bl 1%2 5URTE K2 TR AP FL s pEMET ) 2R
ERE T T Ay WA K- SIE S E 3= FNCICESTE L RN g

wAk G GHR f o b 1% E KB TE G APEEM Aao L1 2L

I

wR L i 2P A T BIEE R R S 0 2 A R RS SR e 2
TEIA LA T3 L AERe Ry Rlki f B 22 RPHFE

PEE R RSP LR

—=

1:\\-
-\\}

. N AL

LETARR § 198 REF By REH G KF AP wSnB I RG> B EH
£ 7 (2006) fo ik TP X E A EN b SR FE AR A chik s
BARTARGS ‘?ﬁ‘k”’ﬂiﬁ<mW9wé4#ﬁ&€@£°%;
TR AT RPN ER R KT E VR B B RO oo ARSI R
R ET R RET O  AF R AR IR >3 g7 0BT E
P F A ENEL AT EAMT L A o
2AB AL AL T PARS LB H 2T PR S LK e JKF FP
BT RE o AR EREEET A - BHE- R RENFE 0 R Lk
TG I PP o AL R E SR R KR HT R S s
LG T - PR K RPN RS R R R o

B A ARESFES Wi@ﬁﬂé%ﬁﬁﬁ’lﬁﬁ%ﬁ$5%%é

PEUE E G s A € T o Ay i T O RO B O &R R R

R ESERE 2 BRI T < Jg R SRR SRR
FRERRG TR H L RG TR E RAPRT R ARG
Pegg > A EEHITANE CALR OB L R ES 20 0 B 4T o

SFRARE A 7 S RE %D KT WP 2 SeB Fee Ry B & F A g > e £

B 4o et B A EobrAR T S Y iR E

38



ﬁﬁﬁﬁ¥ﬁﬁﬁﬁﬁﬁﬁ%w%€’%ﬁzmlﬁizmsﬁﬁgaﬁ@,am
FEEBOPF X SHA LS Gl PR ERRF #HoER o AR g
SR ¢ S T o B SRR O R A R PP iR BN R
Bk 6 R W R h i PR N RSl € F 0 B & ML % (2006)
R BERGERY > F R e TR BRSO E > A S
B 5 T A e RAT R A RE IR Y o

Tirde (2011) &RE A RQPERPEBF L2277 0 BEETRSET R
BEE T70 kot A #ESILERE L ERYK . BB EAFT 70 3
TAg b enfE AT R ERps > L gF FYEFR O blAeiE R

EAE T - LR E e v MBI eSS o

39



242 RECERF H RPN RSB L C Pgion Y By

% #i CERFE

Dedu, (¥ & % B*® ) -0.3960 (0.0173) ***
Dedu; (£ 5% ¢ ~B) -0.5134 (0.0166) ***
Dedu, (5 fr % & #) -0.5269 (0.0250) ***
Dedus (% %~ %) -0.5211 (0.0249) ***
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Dincg (& » T3owii@ 5 L g Az 11} -0.3130 (0.0570) ***
Dsex; (% & 452 9 4) -0.0077 (0.0163)
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e3P LGRS RS i
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ESEITRL
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Dedu, (5 % ®*° )
Dedu; (55 & ¢ ~ )
Dedu, (5 = % )

-0.3142(0.0882 ) ***
-0.4534 (0.1078) ***
-0.5062 (0.1267) ***

0.0656 (0.0848)
0.0008 (0.1038)
-0.0888 (0.1220)

Dedus (B 5~ %) -0.5122 (0.1248) *** -0.1605 (0.1210)
Dedus (5 5 3 %) -0.4360 (0.2171) ** 0.0668 (0.2037)
Dinc, (*$18 %= @~ T) -0.0152 (0.0430) -0.2127 (0.0424) ***
Dinc; (@ 2= F~2 Ai%z= -0.2037 (0.0875) ** -0.0188 (0.0824)
Dinc, (*#8 5=ZF ~3% %\m: ) -0.2202 (0.1207) * 0.0104 (0.1132)
Dincs (*i#@ se AT ABIHFR) -0.4204 (0.1480) *** -0.0094 (0.1345)
Dinceg (#8321 H ~32 X %= F~) -0.3681 (0.1663) ** 0.1701 (0.1557)
Dinc, (*+#8 2-F~1ABLH~) -0.5341 (0.2192) ** -0.1615 (0.2005)
Dincg (#7185 L+ § ~2 1) -0.2632 (0.2103) -0.1480 (0.1905)
Dsex; (& ¥z 9 14) 0.2175 (0.0481) *** -0.0556 (0.0458)
Dmstus; (A 4528 i 2% |4) -0.1461 (0.0509) ** -0.5322 (0.0499) ***
Dmstus; (BE4E e A B 2 & 1) 0.1944 (0.1436) -0.1742 (0.1431)
Sexmar; (A4 &2 §14) 0.0596 (0.0751) 0.0605 (0.0758)
Sexmar; (s A 22§ 1) -0.1890 (0.1894) -0.0036 (0.1897)
Docc; (BRELFrEEE) -0.2442 (0.1446) ** 0.6652 (0.0996) ***
Docc, (B4 5 MiF4 &) 0.1106 (0.5006) ** 1.1905 (0.0479) ***
Docc; (B¢ % 5 Fued 1) 0.0038 (0.0493) 0.1992 (0.0480) ***
Docc, (B S AE~F¥E79) 0.2240 (0.0904) ** 0.3390 (0.0912) ***

Dresd, ( B iy % &

Dresd; (fs fig % 5 2538 € % 11 )

0.0893 (0.0404) **
0.0983 (0.0437) **

0.0894 (0.0395) **
0.0730 (0.0429) *

Teld6064

-0.0011 (0.0070)

-0.0130 (0.0069) *

';t{’]’fi/\ﬁ %4‘£“H£~,@Pﬁg‘§go

Teld6569 0.0065 (0.0122) -0.0104 (0.0119)
Teld7074 0.0295 (0.0310) 0.0518 (0.0298) *
Teld7579 0.0631 (0.0205) *** 0.0500 (0.0198) **
Teld80 0.0817 (0.0373) ** -0.0026 (0.0368)
t (FERE5]) -1.4868 (0.4911) *** -0.3816 (0.4840)
tt (BRFEZT3) 0.0112 (0.0158) 0.0298 (0.0155) *
invmills (inverse Mill’s ratio ) 0.3243 (0.2894) -0.3915 (0.2801)
_cons -30.8614 (14.7672) ** -13.7270 (14.2858)
# A~ #c 26,092
EaE S SN = h
204 5T 10%EE F oK ; ** 4 T S%EF E R IE ; kxxL T 1%E FRE o
T e-FRLE )2 T~ E D T @ B B IR S S B BRE
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Dedu, (3 ®* )
Dedu; (¥ 5 &7 ~ B)
Dedu, (5 = % )

-0.2665 (0.0949) ***
-0.3716 (0.1151) ***
-0.4902 (0.1417) ***
-0.4179 (0.1380) ***

-0.2173 (0.0852) **
-0.3938 (0.1041) ***
-0.3862 (0.1211) ***
-0.5347 (0.1214 ) ***

Dedus (¥ 7+~ §)

Dedus (5 5 7 5 1) -0.5124 (0.2888) * -0.7095 (0.2263) ***
Dinc, (#1845 - § ~r1T) -0.1298 (0.0452) *** 0.1846 (0.0410) ***
Dinc; (@4 -F~% A= -0.3152 (0.0965) *** 0.0399 (0.0857)
Dinc, (*+#8 5= § ~ 1 #\m: ¥ ) -0.4743 (0.1465) *** 0.1861 (0.1167)
Dincs (#+@ 2w <2 AKI H~) -0.6840 (0.1868) *** -0.1353 (0.1445)
Dincg (*t#H 5T A3 A% F~) -0.9125 (0.2342) *** -0.2380 (0.1675)
Dinc, (#1@ 3=F~2ri%LH~) -1.2308 (0.3735) *** -0.5101 (0.2359) **
Dincg (#7185 L+ F ~% 111 ) -1.0359 (0.3240) *** -0.1024 (0.2346)
Dsex; (= 42§ 14) 0.3454 (0.0510) *** -0.0542 (0.0463)
Dmstus; ( % 4 & & 1% 2 % 1) -0.1911 (0.0536) *** 0.1710 (0.0471) ***
Dmstus; (Hrdd 8 A B2 %4 0.2821 (0.1483) * 0.1851 (0.1343)
Sexmar; (A¥g &z §44) -0.2017 (0.0798) ** -0.1027 (0.0709)
Sexmars (3t s A B 2§ f4) -0.2184 (0.1941) -0.1246 (0.1800)
Docc; (BR¥ 5 FrF¢E3L) -0.0283 (0.1457) -1.1022 (0.1310) ***
Docc, (B 5 pF4 &) 0.4598 (0.0525) *** -0.8261 (0.0527) ***
Doccs (B 3 s 72) 0.1357 (0.0526) *** -0.1767 (0.0460) ***
Docc, (B4 5 ¥ #¥7¢) 0.8354 (0.0878) *** 0.0928 (0.0865)

Dresd, (B fids % 5 2540 € % 1)
Dresd; (fs fig % 5 2538 € % 11 )

0.0031 (0.0439)
0.1372 (0.0466) ***

0.0180 (0.0389)
0.1535 (0.0420) ***

Teld6064

-0.0022 (0.0075)

-0.0141 (0.0067) **

Teld6569 0.0004 (0.0129) -0.0212 (0.1169) *
Teld7074 0.0169 (0.0328) 0.0574 (0.0296) *
Teld7579 -0.0171 (0.0217) 0.0631 (0.0196) ***
Teld80 -0.0217 (0.0403) 0.0033 (0.0358)

t (PR A 7)) 0.5272 (0.5308) -0.5259 (0.4723)

tt (PR R AT ) -0.0125 (0.0167) 0.0312 (0.0151) **

invmills (inverse Mill’s ratio )

-0.7756 (0.3097 ) **

-0.1322 (0.2803)

_cons

2.2415 (15.6167)

-14.3562 (14.1159)

A ¥

26,092
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