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Abstract

To maintain the financial stability of National Health Insurance (NHI), Bureau of
National Health Insurance (BNHI) has raised the amount of co-payment for outpatient
visits several times since NHI’s inception. For instance, the co-payment for visits in
medical centers more than tripled, from NT100 to NT360. BNHI hopes the increase in
outpatient co-payment not only adds more revenues for NHI, but also helps control for
unneeded medical use (namely “moral hazard” problem). Nonetheless, such the policy
change raised concerns as to whether the indigent groups no longer can afford health
care use, and subsequently damages the fairness and accessibility of NHI.

Does the change in co-payment policy merely contain health care use or jeopardize
the accessibility of health care? In this report we adopt two methods to uncover the
policy effect. First, BNHI increases the outpatient co-payment based on the providers’
accreditations; the higher the accreditations, the larger increase in their outpatient
co-payment. Consequently, residents living in the proximity of hospitals are most likely
to be affected by the policy. We examine this hypothesis by separating residents into
three groups: 65-%, 65-75%, 75+%, according to their percentage of use of clinics in
the health care to sort out the policy effect. To avoid that such the policy effect is
contaminated by other confounding factors, in each group we use patients exempted
from outpatient co-payment as the control sample, and utilize difference-in-difference
method (DID) to uncover the policy effect.

Our data are derived from medical records of 2005 NHIS sample (one million
residents). We compare the 6 months (short-term) and 12 months (long-term) health use
prior and after July, 2005, the latest increase of co-payment policy, to analyze the policy
effect. Our results show: (1) patients residing in towns with higher percentage outpatient
use in hospitals are affected more by the change of copayment policy (2) Without using
those exempted from outpatient copayment as the control sample, the policy effect is
overstated. (3) The increase in outpatient copayment reduces the use of outpatient use in
hospitals by 0.15 visits, but increases its chance by 1.5-1.9%, showing that the policy
increases the chance of hospital use for those who previously less likely to visit doctors
in hospitals (4) Because the severity of patients exempted from copayment might be
different from that of the average patient, we use propensity score matching (PSM)
method to select the control sample similar to the treatment sample, and conduct

analysis based on the selected sample. Our results are robust to the selected sample.
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ARFOR RS - &SR ROTREREN 2 T hrtKRE o - & N DF
Llzxlin’ SRNEEREUR U S TR

Eih- D L RRFA oA RGO ERNZED IR o HE ALY
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4.3 o & Bcpe iz
FT R =% (policy evaluation) = #1]& 2= (program evaluation) ¥_% 37 %
AEr ZHBAAE T (WA BB 8 )iy P R FRAT LR e d o
—RHER RS AR E SN R EARE R RRFER
rh d o B K B R ALY 2 R e LG REL S L m e dp B
vzgk % Wooldridge (2002) 2 %2 Wooldridge (2007) g GEPE, B -9 -3 st
P8 i o ) P AR AR FER BT Y o dp AT £ B Bl
TR AT A > Z LR AT SR - 3 F (program) > 2 i Sk
APIR Sz R AR OE R A e R R AT AR - PR (e
%)
¥ § 224 5 gtk &2 pk o blde Dehjiaand Wahha (1999) 73+ &3 4 4 1 3

bR E b o bldein B4 R R 0 5 AL ¥ # /A% (labor economics )

Rz Fa1 o BERIFIFEIELE Rttt iy g8 (education
economics )® > 7F F ALY kAT R - kY IR DR RE 2 2%k 7% 0 4o Angrist and
Lavy (2001) 4 45 JcfF $4e B oits > £ 4 h3 G LT AL PP § 2o 0oy
GRER R ARBREAFTY AL YA RS PFRAAPIRTFOIE S bldeo
Chou et al. (2003) ™ S FEc L A A ZFTHAIFT SFT ¥ 2 A FFLZ 1 0 e
fe-t 3F B Mk & (precautionary saving) ¥ > Winkelmann (2006) 47 344K
Bt B it 1R - LT H - Bp b e TR TR (2007) A 4
CAREERIRT A fFare® (FRRY) LB RELEY T REG T
P (2008) 473 i F-30 4 f RS 3 2 FR 1T DR Sk ¥ (2008)
A L EHRT YR Ak TR > A FE X 2@ TP (2009) 445 E 7l
kR 7SR BE nz;i}j’—_;m B PR o

PGrREEAF LR RF L ARFR AT HE I TR LS
DR AR RN RS (treatment effects) o XA PR AR L =R K- ;e
FIR %5 (7 2%k > 7R ek (treatment ) 4y e ERZsc KA H1 & © B ;
Jag

A
N

SR SIS S R EIE S 72 & X PNV S R S

e

BB EF (7 03] entreatment group ) F RS R T B ] T 2 L R & 4
BRI 7% L3kl B8 (7 T4l control group) « & F1 & iR
BAAATIEA RRT (BLREEF ) kL Ba g 0 WEFARE
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()P 4% o 422 Pl AR TSR OB Rk A R iR R Y,

e ngkr%wj—ﬁ\ﬂmp R PRl R LG A » T AR 0 PRH p gk B

3

BRedE LY, c BT 0 AP0 UK R A LE £ H AL SRE . AL

TR RE DY EY, R

Y

BRI R LR S

_%zﬁ,miﬁﬁ A S R T A S5 A L U L
Fozog»c o ompt Y, —
(individual effect) - A @ ’rj-f'uFﬁ— A
e 2 FArp et R

TE AR E (Y, ?V{Eﬁ BB ORIl RS

(Yo ) Flpt e R a@ ied > o 20 8 iA (missing) shirit > R 97 7 4 &

ZIRER BTk o

FUE A i AR AR il R R B R RTBEIE AF ST
ﬁw@mﬁ@z—ﬁmigw%§ﬁ<¢%ﬁ@ﬁﬁ%%ﬁ@ﬁﬁ»&iﬁﬁﬁ
50822y A BT [;Jc Foard) e 3 ¥ 2% (average treatment
effect, ATE) e it i @ 2 » 5B R A B A 2 B2kl (& 440t d &

¢,

P RERIREFE ) U2 AR LE 0 T 5P % e (treatment group) - £
FRE e (control group ) » 7873} enT Mo B »a% > fHE A 3 > T EA B

LB AR Bkt hTsL B ATE=E(Y,-Y,) 27 -V 2 9%

xS

AR S R RO Y, A A e Rt S R Rl R gt - T E kR R
L E (identify) > 783 e s Lg% (Y 2Y, ) & BRE AL H R IR %
ol Bl dlan o %3 2 ok AP ERW 5 - 37 #-% 8 (indicator
variable)» = * W =ldg itk » 5 F ke > & W=0R]* midgfidk & S dpdlie - &

TIORE Sk i AR INT - R AT ER ([ EY) EW LR h o ¥

)

5

2o T B px ka2 A AER AR AL BN RS el b d
CERIN T IF*%_P “rALen T A9 % (natural experiment ) ; & T # 5 2%

(quasi-experiment ) | -

BT A G BER L ARSI R MHR BT A %

2 pfpiEgaida p B T RRACWRE ORF o FRERE
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Pl e A epE?  £HE Aoty s kldwiEo 21
B o (7o éﬁéc—"ﬁjébéﬁéc-"ﬁ AAT iR EAE R 45 % (randomly assigned )
Flpb o eiE E A L RER] A Py B E- g R TR k2 sk A B
”ﬁ &Rk o £F 1+ > $945 Wooldridge (2002) 12 2 Wooldridge (2007) 5 % -

AEFETPHR (FH o RR O AFIRIEE ) L Az B Ak A
# %% (sample selection bias) @ # {FHitehip3t 2% A2 4 Bk 5 - 2 KT
(overt bias) > % = % '£ M % (hidden bias) > & %5 B 5 p A 3 %%

( self-selection bias ) °

TR e R R e r B R AR T R X I R R
P -RZ2 > Fadafre v pE%n (observed) gt € 2%‘#—%@5{@
B g ke (W=1) fpdle (W=0)e d Mgt ¥ BRI ot 2 o Fp

B
M%%%ﬁiﬁﬁ RS O RN LA At I
R -E-E 2 SR A S S h e S LT Sl
- AREENE R 0 BT 2 R R PR R ¢ AR B PR A e 2 5L
BT RAART (67 ) ¥ oA o mE R SHA BT 4 R RFLF bR
PN e (W=l A W=0 AL $L 5 - g AEJ RS 87 LK L2

=

S HCI] F fep A E S B (self-selection bias) o 4% B FLR TR &4 A

AR & P33 SR P o 4 Rosenbaum (2002) 1 * AR

Ak

M4 47 (sensitivity analysis) & 2| %7 8_ZF 5 & ¥ it e'E M4 5% 3% 5 Heckman (1976 )
Pl A3 PR ECH2hiE (two-part model ) 2§24 i g 3 - Manski (2003 )
# % 4 45 (bound analysis) B * & i = ¢h 4 MIER F 2 2 iz 0 doi B

BT RoEE skt TR o

bAfER S Y 0 Vb SRR G R R e o B LR R 0 T3
et T pgpdled > FRREf o Fl TREL 0 FERHRL R
#%’wia#ﬁﬁﬁ%@%’Pi%?”ﬁﬁg Stk - B2
3T ek A 2 e gt (matching)» B 3 2 25 T Birglle o d B S it K anTf
TERR Y e g R ol F o B g Ad T F T
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- PFERBRENFEFRF S RV R F o AR RAE TR (7
Yi ) MEGRAD SR &DSE (W Y ) Flpt SRS 2 Fk
AHT (feft) - BEARFRpRORA R e r P F A fET R AT X
FRPF X BB F2LFDLB KB ATk 3 BE BT TR
"F'f IR GE G TR A ’;;z: ( Rosenbaum and Rubin » 1983 ) - % - %
(Yl,YO)J_W|X , é;l?e_t # % &R i3k (unconfoundedness assumption) @ & %
Lechner( 2001 )R 4 % i% i+ ™ 2 jih = 1+ 3k (conditional indenpdence assumption ) o
BB T 0 g VREISL RRRTE (X) 8 AL EF T R
(FFcf234) #Tafrc2 Wl & W0 B e {8 % b2 - T 1 0 o
- B3R e 5 58 A) & & 3803 (parametric model ) ™ 2 5 473 £77selection on
observables” ( Heckman and Robb » 1985) » & & /& 42 (missing data) < I‘H
“T¥ £ “missing at random” © & ¥4 — K B2 Gt 2 PR A H 2 R TR R

=

B o AP E ik g Wooldridge (2007 ) s+ i 735 > B3R el 2k 5 F
LT =Y (1) -Y,(0) # ¥ Y, (1) £ Y,(0) 5 ke n e S

5@ F 4 ~ 23 %

dok AP R FIE RS X 2 LA

Y, (0)=a+XB+g &LX ®)
FRA P T BN ey
Y=a+7-W+ X[+ ®)

B2 0ARRMNBEREGNR Y AL X2 T WEFRLIR2 b HEXHF

A

PERIEER o R A R BERET X A HE o T W L b
B o

¥ 2 B eniEGR S prob(W =1]X)e(0,1) ¢ g fEE £ E A ER
(overlap assumption) » & A Rosenbaum and Rubin (1983) + & &= ;I;Jec‘ e
% 7strongly ignorable treatment assignment” o f b K T o 4ok R - Y, &

Yo g dic (X)) T éhi - Btz A ¥ 547 %

“):

P ﬁi jg_z,;rsﬁ_;g,—p‘;.]g—_—r s

prob(W =1|X =x)=1> Bl4E#l e 22§ &~ it h o dopt i @47 %

P

- B (X) 6 giFEFEW o

F oAl
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AP IR AP fe ¥t > $39% Rosembaum (2002 ) Abadie and Imbens (2006 ) »
fedtiz MR R edipgler kA o FRRIPRORA (XRH) £ R
HIEFW R UIIEG IR Tk (T2 2 ;‘g H VPR F Bk etk A 2 % FliciE

Whedled FHE IR e F R EABZEITTK BiRA o F AR AT Y RN
~ _}5»;\_?

\lv‘

e ¥ U

E_ j:}ltl_g%rd]m #EI u/mﬁﬂ& Z,‘ TK(i)f;V):‘ ,B;)fij\h,_rrl é:mE;

L T ok s vk WE

e

{ZW{Y——ZY} +(1-w) >, Y} (10)

jerg (i jery (i)

P BRROBE R - RELEERFR O LFAY F Lt
VR 2 R e e o Y i AR RAR B o BV AT AR U
BFOORAEERY FEEF X v BB RN S Y ﬂﬁf"o;r"rmfﬂifiﬂ P 3
4r o % ip 7+ Rosenbaum and Rubin (1983) — = ¢ » & =& X A B R 3 b
s HEXRT ,?Ks}rl% arag X %l}‘]uﬁofj-m—gl;,ﬁ :—gp\;.zngy,»;.ra,g\&
@ Fpest o o aek (YY) LWIX % 2 78(Y,,Y,) LW|p(X) o # ¢ p(X) =
1;%1 F % M & B (propensity score) » 5 B X cBiciE ™ o fh fbeitF 0 B
ZFFK AR T2 B B g

p(X)=prob(W =1]X =x)

d 3t 4 Beeni®i2 > 02 2 Rosenbaum and Rubin (1983) #wagEp - 7 % ﬁ

WF A - BRI & BT R TR Flet i S R T Spe it

FIREA 4 Tl AIT S E LA S RS B e Y e A Bt kY

¥ Lend - 285 4o B2 (weighting estimator ) o At 42 2. T > d 3%

wy ) wy, WY,
E(W]_E ( )J E!E( (X)X]]
(X)E(%:[X)
E_ o) :I—E(Yl)

(11)
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(12)

, N WY, 1-W.)Y,
T=iz it ( ) (13)
N = p(xi) I:l_p(xi)]
¥ oheng 3t 3 2 plEg e Av\ﬁ”ﬂééf?ﬂﬁy’fﬁﬁ“ﬁ’ﬁ“%'w%ﬂ‘i 3R
ET? B3tV Y gl M &~ o ¥ °F A Rosenbaum and Rubin (1983b) < 3
LA Sl ’P?g?‘f»’ T M oo FeehdicE o B AR A G KB B kB B

ET iR (et R o LSHEP )
k-1 k
=Jii——<p(X)<—tk=12,..,K 14

S E 0 E - B Ep SRR B A BT - B
PR AL FAR R A L EF AT ERRFE - B E) Y R
Tl anre Kok LEE & 1% - p iR A il B T2 FR AR R
BT okl vk o BB R BN BB ] F T T B K R

i p T o ok Bk 0 T, h 0 B AL FRIT RS -

f
B AR (T R BT TR ek (F=D WA )
k

¥ b+ {235 Abadie and Imben (2006) » 77 3 & 7+ ¥ v g fene n ¢ o }T*uﬁ‘\
KOs s - ik (£3%) 0 RAGS R P K B4 LR FRY e b
Abadie and Imben (2006) - < ¢ » & =8 & E 0 G R UL fie 0 B8
oo B e BILGEP AT L HF0 T LT IARE ak  RET AR

17
B R R AR (S PR ek LE G ok £ 5 - itk A

AET A F (1) W, =1-W, 5 (z>l§:1wxl—xmsuxj_xm}:ko 4

W, =1-W,
#wa g d > U5 - f ks (index function) o F1s i 3 & st i g

A (i) sdpgenien]? 56 etk & (KB ) B35 2 4ok i L7 %
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TR = F o BT A e Y BEEEE Aok Sl R R S e
HEpEA -
ek FEE - BRAG D KBRS R R o R R A A7)

Feg &5 g (1) ={0h(0) () ik (D)}« 2% N (i) 5 #0140 K et

B 7 NK(i):il{i ez, (1)} * R1124; Abadie and Imben (2006 ) » fie$f 1% 3+
1=1
Fa: I
R 1N A
Ty :_Z( 1i _YOi) (15)
N iz
#e YAlll)i’YAOi ';
YA Y:I.I il Wi - (16)
0i — v
koY W; =1
Yli =1K jer (i) ) dr % a7

i
FHENEFTEARY > ER/PFN S F L v ARy
(1) B iT#afssfed;2 (nearest neighbor matching)

FTAuE AR ALY S FhaPE 2 INAFLRREF o

CRIZT A St d o d A F2 7 RBA S A B LY 2YC o ok i

o]

T ARG A p o AT AL T X2 T o Ao Al 7REGT

AR F iR TR ik A B & R
C(i)=min|p, - (18)
]

S RA T R A (D) BB S o AR

T TET (Mo A #ckiT) jEo 4ok P4 Ni 47 4D R eT

&N‘

i Hatipdled i e it o RSP L PR A () e stE jooRa

LS IS
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W =1 i i
=1 ey 1<C0) (19)
w; =0 otherwise

Pl okl ek

1
TK:W.TI: ZWY }

{z DIPRTY } (20)
ZT———ZwYC

He oNT LR skeffh Bl A w,=) W oAk Ben® B ep S

Var () = (NlT )2 _;Var( E §W2Var( ):
:(NlT)Z_NTVar( )éwwar( )] (21)
1 Var (Y, )+—— > wiVar (Y,°)

(2) Zj&pesti# (radius matching)

m).d

LStz > A auiET @0 EEITARFREZ AR P L R D
B HpEHak e s
C(i):{pjmpi_pju<r} (22)

R T - - et 0 A LR R M A Bl Ak e

(\x,

%
ZIEBF R T o R TA SRt - L sy o R T ol sk 0 257
Yok 2 B P - dow i (20) 11 & 2 (21) -
(3) Kernel e (Kernel matching method )
PARR NS BTG BRSOk AL B R b s B H ok
NP i MLF TR H R i e A BB TR ER Y 2 M A B EEH e o
PIRE &GRS o Ft hipfdpe st 2 Y o P F e R i fE Kernel &
B0 ME AP EAAHERPE BA Ao ot @ (bandwidth) %@ o
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#245 Becker and Ichino (2002) - {Zjech ~G( pjh_ P H/{ZMG( th Pi ﬂ z

n
P Aokl B %R(S 3 LK PE) ek 2 (counterfactual )

it 2. - &M (inconsistent) w3t o @ H TS sk g VRl

P, — B
1 {Z"ECY’; .G[ b ﬂ
TKerneI _ YT n

RIS

z_xvKernel S B g 0 — L2 []{Je % L3 % #rKernel (normal or Gaussian

(23)

Kernel ) - biweight Kernel - Epanechnikov kernel » 5% Kernel (uniform kernel ) >

= =% ;%kernel (Tricube Kernel) -
(4) FEA pestiz (Stratification method)

AR R HF R e BRI A s B2 2 - e B QAT IR

s

e e A Bt ‘?‘7 m;}ﬂfﬂ » PR L__F,(‘?‘?L%]F)\ NPT ot E e e

BTk 3

T c
TStratification _ ZiE'(q)Yi _ Zjel(q)Yj (24)
q Ng Ny

22 01(q) - R P A EAERA BT ORAEL A N NSRS
WA A ERA (L) TR RES e ARl RBEE A B K

R T FaE R sk B %

TStratification — iz_;‘tratification . Zlel( )WI (25)
q=1 Z W
—.E?‘,_; Q,—,,A/\E’mgvv‘]la;ﬁ'{"7},\ll'bl+—rr J——\7 %ﬂﬁ'{g}l];

Q N, Ng
Var (e _ Nl {[Var(y )]+ {ZN_L; ch Var (Y;© )ﬂ (26)

q=1
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4.4 3 3% logit #-3]
3 7% logit #-7(nested logit model )z ~ + ¥ — % % 38 logit $-7]( multinomial
logit model ) # #% i ;% logit #%] (conditional logit model ) - 4L i #-3] o A -
BEF P IR o N E B S L FIP A AL LS E
(alternatives ) z_ FFe2% 5 b (oddsratio) £ H @52 Pt jh = > = /gkfﬂﬁ]fu‘
PR R T a2 b ik (independence of irrelevant alternatives
assumption > HHA) jo b = BBk a3 T 0 — g E S S E0AdE § 8 R
FERZFFARZLF 2 3oEmE %L B2 0 BX (gi]l,giyz,...,giyj):éig
B ERE (AR E) I BT ENER 2 FAA IS 2 LR
RT o EeA BEALFAELIA > B cov(g ,5,) =0 0 Tl L A L
variance-covariance “E'L o if W Ay A M2 B 2LF andeld > H AW L &Ml
PFAERRT o R REREHE > 73

#F 1 3 M (case-specific ) »

SRR S

o
F_‘-

h‘!{\, ﬂ*

iR REs 2 AR T G

(alternative-specific ) @ A -3 % ~ + & # case-specific outcome 1 % 38 logit -

*mlt

%] (multinomial logit model ) » 2 % alternative-specific outcome =% i logit $i-7]

( conditional logit model ) -

AL e E MBI R b 2 BRAEH 0 At
o RS U R AF I RFAE Y 2F B H R F At -
B AL A 5 TR X2 B8 ¥ - Bz k- > T EES D
A e HEES A Bt R Al E R AL T B o £ 9 o Bk logit i
3| (nested logit model) % if % # & & iicd] o BX % I BAALHEH Y | BE
TE L (Uij) - _u;\;f;zs‘@_ B 4‘11:13—:,};3—\;:3 Jfg_}\v; % » PR AL ‘4‘3 muﬁﬁg»,:w

S #c B (additive random utility model ) = » %4

-mlt

LGP L DA

P AT

Rl

ANV AR g o HE "i"?:f X rr %_ (deterministic) =»c* ML > @

.
—.mkr

¥ e * R4 (stochastic random terms) e ¥ 3 2. > — B R Se b et S

%g\,.;(r.—r ’1/—& :

B BRAFHLEROERELEIONE 0 A F 042 A F 12 (homoskedasticity) £ 8 57
(heteroskedasticity ) % %] o
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U, =V, +¢ (27)

F¥ o e A T AR % - A4Es @A fe (independent and identical
distributed as type | extreme value ) 7R %0 i chciip 3238 (27) ¥ 1 1 * - B e
% 3% logit -7 & % £ logit BoA 8 7 fp 340 7 B il % 2N P M- GuEIE e o ke

B %/Lﬁ\jﬁm/j‘%iﬁ—}\‘ e R SUTIARSRIAN SN - S i—ﬁ\ﬂ LT R A
JRBEF2Z EFHPFF > L2 E 0 2Men]) BERF (T 7 PEREEP? 2EH o
A ERBEIBER LA LEFS - B E R o B ARBTERL ¥ - K
FPEFTORFHEF T UERZEREETES o REEDLRT A
d R A T R R 2 A o P B E R A PR
v Koo PR R A 3E 2 P A5 Rk B4 (nesting structure ) o Fe pEd 3
WARY o - EPRER R M Bl FRanuER R B E R Flet
- 2T RAGPE BRI A F 2 o

M- @A e N kg o B RERP > LR AER gl &
02 4% E 4 gl Bl K H e FE -2 L3 4 gl T 2 gll 7 gl20 R
dok ¥ - REH Q2 2o D F - K apFiE o J—a\ﬂﬁ*\&’ﬁsj’ga‘& g21 & g22 - H &
A B AT

A
Mode

gl/\gz

2o F -k (A4Elimb i4) AR FLFALERQlES Q2o FER
BBt AW el - R eiEE > EE S - K (&4 branch > &4 40)
2k e BBk WEA T FA L ORI AT E A BER gL T
A LA BT R EL I AL R ER I AFHNA AT
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Pl R EHTAN (QLL) &94 > 2280 (gl2) 814 o dok EHFa T o
AR AR AR R R A ARy 1A (g21) B R Ap e A 49 4.(922) -
FAFP- AR TAOELAILAREG A B AFLEFGE AL REY T AL

- ARG RIPERT RER RS ARG - 3 BEAT REHF A
ToLFREFOPBINIY ORFARY S - FERLLER I K aDF
e /0% - BERT e BER(FEY oo wEFo r R FRoBLT)
B ERFEY w o Mp L FERT S A FRo EAFR £ FRE
FEIw o wEpERRSFlo MEFERPHL S

(‘-\ﬂr

FHiE A > KRk logit #5730 ¥ & %uis 503 (multinomial logit model
£ conditional logit model ) ehZ B gL A3 4p ke 2B T GuEE > X R 5 F

7 Whe 3 k& h Bt - 0 7RCov(g,, 6, )20 ¢

FIw A a R g ihond S hical KGR > AL TR (LK) A AT T R
R =k 2% 38 (alternatives) » H P j 5 % - B oiEIE -k 5 % - K oniEIg > 783 K

SRS T L A AT

Ujk+gjk=z}a+x}k,8j+gjk, j=1..,J, k=1,...,Kj (28)

SER T SiBc(28)Y sz B R G I E - KERG M2 R A X, P E - Sk
BoRpre g% - Beho K MZER R LT R Sk
(28) % logit HCAl Bk #7F EIHLF LI (8,606, ) * » — Gumbel
5 % £ 164 @4 fe (Gumbel’s multivariate extreme-value distribution) o # #* 3k
BT OOARFERSF - R OF JER O AR H JEAT AR FERFK
B FG

explZia+7,l, exp( X, B, /7
pjk:pjxpk‘j: - ( i i J) X — ( Jk J/ J) (29)

Z{exp(zr'naﬁm'm) gexp(xglﬂj/q)

Kj
2o, :In{Zexp(x},ﬂj/rj)} @ oz B & dissimilarity S8 B @8 4 F &
1=1
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-2 mwr e[0l] SO F AL 0 AT LB A D
¥#£ 02 3 Fc (likelihood function) » & 2 + #2022 (maximum likelihood method -

MLE) &7 $-dicehiz 3t o
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I BEER
AR B ngk o BBl EAPARP A AFI SR % 52 F AP
5 87 1246 % (robustness check) » 2 ¢ 3L i A Hefie 472 2 -4 % o
SIF SR A
511 s R ok 2 BFH &3t

BRGHRP AP EL R KA OLBEY LB AR T AP LEEH S D

ABF R AT o 200 | IR N TR F R g e e
B e B R R ® @ﬁ@rg%%@wv,gmmﬁa@w—%
kg W AT E TP g R MR - B e U RE

Whgd > o TRBPGEFRALRT I BFALAL o 4 77 o AP
AR LT R e T o R %5:)%4}1]? TR DER PR R
Behtbrdf o d AN JEMRY AP E I L E L A, Fpl - LRy d
T R ‘ﬁiﬁﬁﬁfv‘?ﬁﬁﬂa‘%ﬁﬁgéa—g’mﬂfmg

<
<
A
=
o
&l
ot

65%5’5?)?—,32_;65%800/?{‘% F- s 3 80%EF o T2 k-
RIFROPERE > F 22N 0 FZ 2XFRRROEES ] (EL¥ 42
B ) o A T - ek o APT UER o BT 0 P HEAI- F

ﬁﬁ;ﬁmﬁ‘—%-’% % 2005 & 7 P AN, fHERIBL TR AR s
Ripei-g%k » 2/ F 5%kl —E!fj-%ééztﬁx.iﬁ%‘;*@ (T2 14307 % o d Atig-
Bl % 0 2 L ory K sy e ﬂ*?ﬁﬁf?ﬁ THCE (7 A 4T 0 Flpt B AR

£

RAFLRFFY F- 2X RSP PREF R 20 8 %2 walief R

X

pf

AP S A o e BT = )

Bpt- itk T o ART AP R 3P O
'ﬁ’ﬁwﬁﬂuiﬁwﬁ?%%@$wvamﬁﬁﬁ%%%%%%%

|

PR AT AR
Vie =a+ X[B+H{ y+oP +p +¢,

Ae o gEw g aFatlr preies 0 E(Y[X,P=1)-E(y|X,P=0)=z - 23

CABEOCE T EFA Y R Gl (@ ) R EAY AP N B R AT B
;1 Kwonm %g)%uf EREEES ,; ::g,:%g( Flt S A ] A48 5 404 (linear probability model )
Rt g RS s Bana R T o I LR Al R R @ - A e
EOREFEAFSOER (R i) AP Ak
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B KU FRE e (4] FrA s RFBS A I FREE
&ﬁ%?%%%ﬁ’ﬁg*iﬁwﬁﬁé%’£W?H%m’%%$ﬁg’%b
fHEFc e bz Bk ifhf Gl 5 on BRI g

A
a\
it
*=
4
a3
=
|
N
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3 1-B: A

200231 % 20053 &
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 230
,]él_gj
LS 4721%  4757% 47.68%  47.78%  47.83% 47.71% 47.77%  47.74%  47.43%  47.37%  47.55%
L 52.79%  52.43% 5232% 5222% 5217% 52.29% 52.23% 52.26% 52.57% 52.63% = 52.45%
Tyagge (£) 3134 31.79 32.29 32.89 33.48 34.09 34.72 35.34 36.23 37.16 33.74
204 11T 34.65% 33.68% 32.88% 31.90% 31.06% 30.18% 28.97%  28.13%  26.95% 25.68%  30.74%
20-35 2487% 24.84% 2459% 24.43% 24.16% 24.11% 24.35% 24.15% 23.78%  23.48%  24.32%
36-45 16.42%  16.45%  16.43% 16.30% 16.18% 16.03% 16.03% 15.92% 1590%  15.85%  16.16%
46-65 1755% 18.14% 18.71%  19.40% 20.08% 20.58% 21.16% 21.79% 22.80% 23.91%  20.20%
66+ 6.52%  6.89%  7.39%  7.97%  852%  9.09%  9.49%  10.01% 10.58% 11.08%  8.58%
T B RD ® B
SR 3253% 32.62% 32.65% 32.61% 32.55%  32.32% 32.40% 32.59%  32.59% 32.63%  32.55%
A 1439% 14.40% 1461% 1477% 1487% 15.02% 15.12% 15.11% 15.14% 15.14%  14.82%
¢ E 19.92% 19.77% 19.83% 19.76% 19.75%  19.80%  19.75%  19.72%  19.70%  19.75%  19.78%
3 F 1490% 14.88% 14.75% 1471% 1473% 1478% 1472% 1473% 1478% 1478%  14.79%
B BB E 16.00% 16.07% 15.92% 1591% 15.85% 15.79% 15.74% 15.62% 1557% 1553%  15.82%
L % 227%  2.27%  224%  224%  226%  228% @ 227%  223%  222%  216%  2.25%
AR 761,427 786,444 803,414 817,886 831,349 843742 873,838 889,157 864,654 848,955 9,055,807
FH &R APy T
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N S

20023 & 200523 %5
1998 1999 2000 2001 2002 2003 2004 2005 2006 2 2%
el
7 4 46.74% 47.10% 47.19% 47.25% 47.05% 46.89% 46.99% 47.00% 46.76%  46.93%
o 53.26% 52.90% 52.81% 52.75% 52.95% 53.11% 53.01% 53.00% 53.24% 53.07%
Tyoadr (#£) 3068 3111 3154 3209 3408 3462 3503 3550 3598  33.44
20 11T 35.41% 34.43% 33.66% 32.69% 28.74% 27.86% 27.00% 26.35% 26.02%  30.28%
20-35 25.13% 25.13% 24.99% 24.88% 25.83% 25.89% 26.14% 25.94% 25.30% 25.38%
36-45 16.58% 16.63% 16.64% 16.51% 17.15% 16.99% 16.91% 16.79% 16.60% 16.71%
46-65 17.58% 18.16% 18.68% 19.36% 20.95% 21.42% 21.81% 22.35% 23.09%  20.45%
66+ 531% 5.65% 6.04% 655% 7.34% 7.85% 8.14% 856% 8.99%  7.19%
B ERD F B
£ R 3237% 3257% 32.95% 32.47% 32.56% 32.34% 32.42% 32.64% 32.60% 32.54%
A % 14.44% 14.48% 14.86% 14.84% 14.91% 15.08% 15.14% 15.10% 15.20% 14.88%
¢ % 20.18% 19.82% 19.05% 20.05% 19.97% 20.05% 20.03% 20.01% 20.00%  19.94%
3 F 14.77% 14.80% 14.84% 14.61% 1459% 14.65% 14.64% 14.68% 14.73% 14.71%
BB R 16.03% 16.12% 16.10% 15.89% 15.85% 15.76% 15.70% 15.56% 15.48% 15.82%
L% 221% 221% 220% 214% 213% 211% 207% 2.01% 1.99% = 2.11%
7 B A B 731,641 752,002 756,074 778,384 753,392 761,115 788,419 799,900 781,021 8,382,932

TR kR A AT
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2 2B AR LA f R

20023 & 200523 %5
1998 1999 2000 2001 2002 2003 2004 2005 2006 2 2%
el
7 4 58.78% 57.88% 55.45% 58.18% 55.41% 55.25% 55.02% 54.45% 53.67% 55.26%
o 41.22% 42.12% 4455% 41.82% 44.59% 44.75% 44.98% 4555% 46.33%  44.74%
T4 (#£) 4772 4650 4420 4853 2774 2920 3189 3389 3861  37.39
20 11T 16.17% 17.40% 20.52% 16.25% 5352% 51.56% 47.13% 44.00% 3557% 36.47%
20-35 18.36% 18.43% 18.27% 15.60% 8.09%  7.73%  7.88%  8.09%  9.56% 11.17%
36-45 1250% 12.41% 13.16% 12.15% 6.85%  7.26%  7.92%  8.09%  9.34%  9.36%
46-65 16.86% 17.67% 19.15% 20.21% 11.65% 12.88% 15.08% 16.81% 20.11% 17.08%
66+ 36.12% 34.10% 28.91% 35.78% 19.89% 20.56% 21.99% 23.01% 25.41% 25.91%
B ERD F B
£ R 36.30% 33.76% 27.95% 35.41% 32.50% 32.16% 32.26% 32.12% 32.51% 32.63%
A % 13.12% 12.58% 10.65% 13.27% 14.53% 14.45% 14.89% 15.18% 14.55% 14.14%
¢ % 13.43% 18.76% 32.24% 14.12% 17.64% 17.54% 17.14% 17.15% 16.91% 17.76%
3 F 18.12% 16.57% 13.35% 16.62% 16.00% 15.95% 15.53% 15.21% 15.24% 15.74%
BB R 15.31% 14.86% 12.96% 16.38% 15.81% 16.13% 16.09% 16.16% 16.44% 15.81%
L% 3.72%  3.49% 2.84% 4.19% 352% 3.78% 4.09% 417% 4.34%  3.93%
7 B A B 29,786 34,442 47340 39,502 77,957 82627 85419 89257 83,633 672,875

TR kR A AT
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£3AEFRA .&13&’9%%&:’;3{_5 Fry

200234 #* 20053 &
1998 1999 2000 2001 2002 2003 2004 2005 2006
o N
%5 g 0.88 0.96 1.07 1.19 1.19 1.02 1.06 0.94 0.98
W B %5 3 1.01 1.08 1.23 1.24 1.39 1.26 1.39 1.33 1.22
% %5 3 1.84 1.85 1.53 1.52 1.44 1.39 1.50 1.38 1.29
T 9.35 9.38 8.86 8.51 8.04 8.18 8.70 8.98 8.53
>3 13.08 13.27 12.69 12.46 12.06 11.85 12.64 12.63 12.04
g3 A B PR T

%5 g 3.71 3.72 3.33 4.40 3.11 2.80 3.47 3.64 4.33
W 3 %5 3 2.69 2.72 2.74 3.37 2.92 2.78 3.22 3.34 3.51
% %5 3 3.96 4.02 3.81 3.80 2.68 2.59 2.97 2.89 2.97
EoRRs 8.50 8.64 9.79 8.66 12.46 11.96 12.53 12.44 11.45
2R 18.87 19.10 19.67 20.24 21.17 20.14 22.19 22.30 22.27
ARl N B S
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23B: EFRA sl TIIRF AT FIY (LA

20023 200533 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
7
¥ 0.77 0.84 0.94 1.06 1.06 094 097 0.86 0.92
T F 0.87 0.92 1.06 1.09 1.22 1.13 1.24 1.21 1.13
R F 1.61 1.61 1.32 1.33 1.26 1.25 1.35 1.25 1.16
7t 8.59 8.59 8.14 7.81 7.22 7.36 7.81 8.09 7.72
230 1183 1196 1146 1129 1076 1067  11.37 1141  10.93
R
Fgd o 0.98 1.07 1.19 131 1.31 1.09 1.14 1.00 1.04
TR 1.13 1.23 1.38 1.38 1.55 1.37 152 1.44 1.31
B F 2.05 2.06 1.72 1.69 1.59 151 1.63 1.50 141
7 ot 1001 1007 950 9.14 8.76 8.91 9.49 9.76 9.25
> 2% 1418 1444 1379 1352 1321 1288 1378 1371  13.01

FH KR AEEEE
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#3CH EFRK LT ORF M FIY (RELS)

20023 % 200533 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
£ % <20
HE RS 0.46 0.51 0.58 0.61 0.49 0.38 0.38 0.33 0.31
FEF R 0.51 0.55 0.70 0.68 0.62 0.51 0.54 0.47 0.39
B R ¥R 1.06 1.05 0.85 0.84 0.70 0.63 0.64 0.57 0.50
et 1058  10.81 1056  10.03  8.86 8.77 9.33 9.80 8.96
220 12,62 12.92 12,69 1215 1067 10.30  10.90 1118  10.17
20< # & <65
Fg o 1.00 1.06 1.16 1.27 1.24 1.05 1.06 0.92 0.96
L 1.15 1.21 1.32 1.32 1.45 1.29 1.40 1.31 1.19
¥ EFR 2.05 2.02 1.65 1.59 1.46 1.38 1.46 1.32 1.22
& 8.15 8.07 7.49 7.20 7.07 7.23 7.67 7.87 7.54
230 12.34 1236 1162 1137 1122 1095 1159 1142 1091
£ % >65

Fge o 2.44 2.67 3.02 3.42 3.50 3.06 3.26 2.95 3.13
BT 2.77 2.98 3.26 3.36 3.92 3.62 4.07 4.15 3.87
¥R F R 4.79 4.94 4.12 4.23 4.09 4.14 4.68 4.35 4.11
& 1450 1447 1305 1310 1328 13838 1479 1482 1448
3% 2449 2506 2345 2411 2480 2470 2681 2627 2559
FTHRKR : 2] FR
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#3D: & FR B TIORF AT FPY (REES HA)

20023 & 200533 %

1998 1999 2000 2001 2002 2003 2004 2005 2006

Rl
LE RS 1.11 121 1.24 1.50 1.49 1.28 151 1.38 1.50
EEFR 1.34 1.48 1.53 1.40 1.48 1.32 1.38 1.36 1.31
¥ ERFR 1.19 1.14 0.99 0.98 1.01 0.96 1.07 1.01 0.94
& 8.25 8.34 8.04 7.79 7.34 7.46 7.86 8.21 7.77
220 11.89 1217 1181 1168 1133 1102 1182 1196 1151
# T
FH 1.03 1.06 0.98 1.02 1.04 0.91 0.66 0.48 0.55
FEFR 0.43 0.47 1.31 1.41 1.45 1.34 1.39 1.13 1.05
BERFR 2.44 2.47 1.66 1.62 1.59 1.53 1.69 1.55 1.41
e 8.36 8.31 8.04 7.69 7.17 7.16 7.60 7.95 7.59
230 1227 1230 1199 1174 1124 1094 1134 1111 1061
PR

FEY 0.80 0.87 1.10 1.16 1.15 0.98 0.85 0.75 0.85
BT 0.98 1.04 1.14 1.05 1.22 1.10 1.30 1.26 1.12
¥R ¥R 1.90 1.95 1.63 1.79 1.64 1.57 1.67 1.57 1.47
& 1017 9.90 9.39 9.00 8.53 8.83 9.46 9.66 9.11
S 13.85  13.77 1326 13.00 1255 1248 1328 1324  12.54
FARKRIR AP R
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# 3-D: é%gf)ﬁf/%;.&iii’afj&%:tﬁx—ﬁ Fre (wEims mir)(F)

20023 % 200533 %

1998 1999 2000 2001 2002 2003 2004 2005 2006

3 %
HE RS 0.35 0.37 0.77 0.79 0.77 0.67 0.70 0.59 0.57
FEF R 1.36 1.41 1.23 1.42 1.70 1.52 1.79 1.75 1.62
B R ¥R 1.77 1.84 1.58 1.47 1.32 1.27 1.27 1.15 1.12
& 1141 1139 1041  9.90 9.36 959 1019 1040  9.94
2 2% 1489 1502 1399 1358 1315 1305 1395 1389  13.25
B A F
Fg 0.99 1.05 1.12 1.17 121 1.00 1.13 1.04 0.91
L 0.47 0.58 0.66 0.80 1.09 0.97 1.14 1.18 0.98
¥ EFR 2.76 2.75 2.43 2.35 2.11 2.10 2.25 2.04 1.91
& 974 1014 941 9.02 8.60 8.70 9.34 9.55 9.22
230 13.96 1451 1362 1335 1301 1277 1386 1380  13.02
K F

Fge o 0.10 0.76 0.81 0.82 0.87 0.85 1.01 1.00 1.07
BT 1.90 1.27 1.31 1.83 1.81 1.63 1.63 1.57 153
¥R F R 1.12 1.30 1.29 1.01 1.11 1.17 1.37 1.31 1.32
& 1010 1011 966 9.43 8.96 8.96 9.45 9.84 8.97
>0 1322 1344 1308 1309 1274 1261 1345 1372  12.89
FTHRKR : 2] FR
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AN L F R B THFRI 0 FY

D
200233 # 200533 £
1998 1999 2000 2001 2002 2003 2004 2005 2006
- AR R
P oo 1,032.53 118824 1,337.62 1499.04 1611.91 155479 167175 154861 1,684.33
2 1,063.90 117559 1,292.93 131337 1,509.12 1619.76 1,846.05 179572 1,746.13
EE R 124251 130181 106465 1,099.16 1,110.86 117358 1,34475 130435 1,281.34
2 a5 3,441.15 351136 333329 3,280.82 324499 332670 356542 371832 3,706.71
>2m 6,780.08 7,177.00 7,02850 7,192.39 7566.88 7,674.83 8427.97 8367.00 841851
A f IR R
Fao 758560 7,997.01 7,30455 10,132.12 7,003.31 7,554.99 9,438.62 1031588 12,453.28
I 484368 5156.16 5413.00 7,036.76 5140.26 592017 7,386.00 828273 9,321.04
B FR 6,21343 6,60472 552111 671247 406302 444617 549091 5589.98 6,309.86
2 ot 6,030.96 6,318.87 651236 7,530.62 7,056.27 7,571.41 871544 894820 9,398.52
230 2467367 26,076.75 24751.01 31,411.97 23262.85 2549273 31,030.97 33,136.79 37,482.70

FALKR AP R
EIFRFFE YRR R FRRATT AL &R PR S
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24B: L FRA B TFRHG 5 FPY (REYL)

ZrH@ A
200233 % 20053 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
LES
FES 97270  1,121.53 1,273.78 145155 1,567.80 155240 1,662.12 154485 1,730.16
¥ F IR 1,019.24 1,113.66 1,222.37 1,264.83 152719 1559785 1,821.54 1,793.46 1,763.86
B F I 1,136.95 1,181.94  950.26  1,002.04 1,01511 1,102.20 1,267.73 1,263.12 1,231.70
AT 3,136.26  3,190.70  3,047.40 2,983.82 2,889.24 2,992.09 3,190.65 3,356.14 3,374.93
>3 6,265.16 6,607.83 6,493.81 6,702.25 6,999.34 7,24453 7,942.03 7,957.56  8,100.65
L
FE 1,085.03 1,247.63 1,394.68 154159 165125 1,557.57 1,681.36 1,551.95 1,644.07
F i F 1,103.11 1,230.73 1,356.00 1,356.89 1,663.15 1,639.78 1,868.95 1,797.74 1,730.55
% F IR 133515 1,40853 1,166.88 1,186.18 1,196.03 1,236.92 1,413.86 1,340.90 1,324.95
B 3,708.75  3,796.85 3,588.80 3,546.92 3,561.32 3,623.38 3,899.77 4,039.45 3,998.13
Ell 7,232.05 7,683.74 7,506.37 763158 8,071.74 8,057.65 8,863.95 8,730.03 8,697.70

THR KR AP R
EIFRFPIE LR R E R AT AR Y &R PR
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2 A4C: EFRRALTIF R T FD (HEES)

B hH xR
20023 % 20053 &
1998 1999 2000 2001 2002 2003 2004 2005 2006
£ % <20
%5 8P 407.17 455.11 521.61 542.25 526.18 461.04 482.25 465.20 476.05
‘Ep 3 %5 £ 324.90 357.93 419.39 411.53 429.42 399.60 462.79 423.66 392.15
¥ ?5 &3 475.19 469.81 375.00 373.10 339.01 320.47 345.75 341.65 302.38
EORR 3,374.77 3,476.59 3,394.36 3,297.19 2,962.89 2,916.06 3,108.62 3,284.18 3,130.12
3R 4,582.03 4,759.44 4,710.36 4,624.06 4,257.51 4,097.18 4,399.41 4,514.69 4,300.69
20< # % <65
5F§ g0 g 1,170.36  1,31885 1,440.11 1,580.36 1,602.41 1,511.08 1,589.68 1,451.20 1,541.60
¥ B :J? &3 1,260.56 1,356.75 1,430.75 1,416.67 1,627.60 160556 1,801.23 1,714.01 1,646.80
B R %5 =3 1,438.63 1,470.77 1,168.24 1,170.03 1,102.79 1,135.77 1,258.81 1,193.10 1,154.58
Z AT 3,139.19 3,160.22 2,946.59 2,885.98 2,929.17 3,016.21 3,218.35 3,337.40 3,342.98
>R 7,008.74 7,306.59 6,985.69 7,053.04 7,261.97 7,268.62 7,868.07 7,695.71 7,685.96
# % >65
?5 g 3,663.41 4,271.84 486048 5517.21 594421 5,796.53 6,273.38 5,623.17 6,213.93
T B FE Fx 3,795.82 4,238.28 4,783.71 4,853.84 592955 6,068.47 6,793.77 6,639.26 6,383.87
¥ E Fﬁ 4,169.11 4,581.37 3,872.62 4,063.45 4,202.24 451244 534516 511251 5,031.73
AT 7,255.15 7,449.07 6,852.93 6,858.97 7,098.80 7,329.27 7,848.39 7,949.32 8,005.36
30 18,883.49 20,540.55 20,369.73 21,293.47 23,174.79 23,706.70 26,260.70 25,324.25 25,634.87
TALKR AT Y AT

S FREF P E LR R TR Ak s E R PR S
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24D L FRABLTHFRHFY 0 FFY

(A B A )

D
20023 & 20057 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
f\_ M E

%5 L G, 1,221.72 1,402.47 144238 1,763.43 192416 1,847.13 2,258.05 2,115.21 2,376.72
‘Ep S %5 i3 1,386.58 1,595.43 1,667.53 1,489.49 1,72358 1,713.16 181410 1,740.92 1,759.55
B ¥ ?5 3 838.44 830.34 716.16 742.85 813.56 826.92 988.42 970.78 918.51
T 3,08495 3,163.36 3,061.06 3,034.04 2,967.93 3,038.64 3,242.18 3,368.07 3,367.44

2R 6,531.69 6,991.60 6,887.14 7,029.81 7,429.23 7,425.85 8,302.74 8,194.99 8,422.23

W
.‘?Fﬁ g 1,285.16  1,395.96 1,317.40 1,337.20 1,37457 1,333.76  1,202.58 948.23 1,037.98
T 3 :J? 3 447.80 504.04 1,258.47 1,357.52 1,494.64 1548.03 1,662.82 144471 1,461.55
% %5 3 177772 1,841.80 1,203.28 1,203.38 1,252.63 1,296.25 1,507.94 1,480.37 1,496.72
Zor 2,990.41 2968.35 2,861.07 2,771.44 2,62242 2,633.96 2,855.76 3,078.97  3,066.55
>3 6,501.09 6,710.15 6,640.23 6,669.54 6,744.26 6,812.00 7,229.09 6,952.28 7,062.80
¢ R

?5 g ¢ 986.64 1,098.57 1,325.77 1,426.92 156942 1568.18 128191 1,188.63 1,448.63
W 3 P@ [E3 1,021.92 1,11490 1,155.93 1,101.72 1,386.41 1,41586 1,762.69 1,696.55 1,587.71
% Fﬁ % 1,259.20 1,342.46 1,10391 1,282.26 1,291.74 132995 1550.79 1,549.66 1,489.78
AT 3,686.74 3,701.06 3,470.98 3,446.23 3,497.64 3,697.01 3,971.74 4,149.29 4,166.82
>3 6,954.49 7,256.99 7,056.58 7,257.13 7,745.22 8,010.99 8,5567.13 8,584.14 8,692.94
$1=ﬁ.ipigﬂ

N P&}%%‘»?;J—g

» ¥ 3R

PR F R AR g ERPORSF
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24D L FRABLTHFRHFY 0 FFY

(g nis) ()

FrH A
200233 % 20053 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
r%'il ?v

¥ L G, 432.60 502.22 1,006.15 1,085.49 1,102.12 1,060.62 1,134.67 1,050.72 1,055.29
‘Ep ¥ I 157268 1,666.95 141174 169830 2,161.11 2,222.95 2,606.83 2,565.53 2,518.88
¥ % ?5 3 1,238.12 1,388.12 1,18487 111325 107280 113633 1,211.80 1,106.10 1,144.91
Z T 423425 4299.49 397764 3,87587 3,84465 3,901.83 4,098.93 4,219.64 4,207.00

3R 747765 7,856.78 7,580.40 7,77291 8,180.67 8,321.72 9,052.23 8,941.99  8,926.08

® B R
FE e 1,160.98 1,330.31 1,520.14 1,648.62 1,778.37 163432 191598 187225 1,760.24
F 3 425.62 556.27 640.04 771.98 1,163.70 1,173.14 150545 1,658.46 1,435.95
B IR 1,642.03 1,718.02 152985 1569.26 1,460.01 1,650.38 1,808.80 1,711.33 1,697.17
E2 3,582.89 3,804.03 3,619.51 3,566.35 3,580.09 3,688.60 4,029.60 4,170.50 4,147.72
>3 6,811.53 7,408.63 7,309.54 7,556.22 7,982.17 8,146.44 9,259.82 9,41255 9,041.06
g\ ?\7

FE v 129.84  1,087.74  986.78 1,091.31 1,359.30 156185 1,87252 1,847.58 2,049.05
¥ F IR 2,199.23 1,449.80 1,398.12 201236 2,261.12 2,21532 2,19539 2,232.73 2,403.06
¥ % F 949.76  1,054.28 1,057.05  780.69 946.80  1,165.88 1,538.70 1,583.39 1,625.21
LT 3,863.93 3916.64 3,757.30 3,683.31 3,706.36 3,384.43 3,556.13 3,735.11 3,420.34
30 7,142.76  7,508.45 7,199.26 7,567.67 8,27/3.58 8,327.48 9,162.73 9,398.81  9,497.66
?‘—} Kk AELER

N P&}%%‘»?;J—g

» ¥ 3R

PR F R AR g ERPORSF
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LSAEREDTERFIEEF ALY (REHL)
200233 & 200534 &
1998 1999 2000 2001 2002 2003 2004 2005 2006
i
Fe&E (%) 0.15 0.16 0.16 0.17 0.17 0.17 0.18 0.18 0.18
= #e () 1.40 1.42 1.44 1.45 1.48 1.46 1.52 1.55 1.54
7o) 1,983.19 2,055.18 2,051.29 2,116.92 2,266.20 2,516.52 2,731.19 3,248.11 3,446.75
7
FE&E (%) 0.16 0.17 0.17 0.18 0.19 0.18 0.20 0.20 0.19
= #e () 1.41 1.42 1.44 1.45 1.49 1.48 1.53 1.57 1.56
Fro(=) 2,192.54 2,254.95 2,232.64 2,267.67 2,410.89 2,699.94 2,907.46 3,507.00 3,700.92
-
FE&E (%) 0.14 0.15 0.15 0.15 0.16 0.16 0.17 0.17 0.17
= #e () 1.39 1.41 1.43 1.44 1.46 1.44 1.50 1.53 1.51
Fro(x) 176722 1,849.04 1,863.12 1,958.46 2,114.18 2,322.89 2,545.96 2,974.75 3,182.35

FHRKR: AP FER
EIFRPPVELCEG Y AU FRRAT A R ERPRS

97



#5BFEELIORFAELFRE T (REESHA)

200233 % 200533 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
T
4288 (%) 015 0.17 0.17 0.17 0.18 0.17 0.18 0.18 0.18
i (%) 1.41 1.43 1.44 1.45 1.49 1.46 1.52 1.53 1.52
2% (<) 200675 207570 209287 217091 238579 2,606.67 2,977.08 3,390.80 342144
T
488 (%) 017 0.17 0.18 0.18 0.19 0.19 0.20 0.20 0.19
Sl (%) 1.40 1.41 1.44 1.45 1.48 1.48 1.52 1.54 1.53
2% (<) 180991 193847 195884 199637 203448 2,299.92 2,496.02 3,060.78 3,398.01
‘:’ ?F
4288 (%) 015 0.15 0.16 0.16 0.17 0.16 0.17 0.18 0.17
Sl (%) 1.37 1.38 1.43 1.42 1.44 1.45 1.50 1.55 1.55

gr (&) 207657 2159.71 210466 221882 2,331.90 2599.79 273452 341345 3,738.76
FR &R *mf R
FRR SRR KB F AR A s B RS
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L5B:FEESTORFAEEFRE T (RiEESHA) (H)

20022 % 200521 %
1998 1999 2000 2001 2002 2003 2004 2005 2006
‘é? T
4+ &a (%) 013 0.14 0.15 0.16 0.16 0.16 0.17 0.18 0.17
¥ (= 1.40 1.41 1.43 1.45 1.48 1.46 1.50 1.54 1.51
% (<) 191525 189294 186259 1997.36 2087.64 247145 2430.38 290579 3,104.84
3 EE T
t&& (%) 014 0.14 0.14 0.15 0.16 0.15 0.17 0.18 0.17
S (%) 1.40 1.43 1.44 1.45 1.48 1.47 1.53 1.57 1.54
#% (<) 200760 2131.80 2189.49 2140.36 2,352.87 2518.77 272885 3207.77 3,476.71
L E
$&& (%) 019 0.20 0.20 0.21 0.21 0.21 0.24 0.25 0.24
S (%) 1.53 1.52 1.52 1.52 1.55 1.58 1.66 1.74 1.75

Fr (=) 2,276.32 2,183.52 1,985.22 2,050.42 2,258.08 2,513.73 2,889.15 3,651.31 3,779.13
FA KR AP ER
EIFRPAFEIYEE Y R FRRATT AR Y E RS
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%60 e FIes %%"Zifr“u%“ 7]

200231 200531 %

1998 1999 2000 2001 2002 _ 2003 2004 2005 __ 2006 2007

Fio o
i S 5.17% 5.49% 6.25% 6.87% 6.81% 6.05% 5.87% 5.17% 5.46% 5.86%
AL AN N 16.28% 15.43% 13.88% 17.77% 13.00% 12.20% 13.89% 14.68% 17.03% 19.04%
FHEYCHRBFER

~ sz f 1120% 11.87% 1381% 1460% 1539% 14.06% 13.98% 12.86% 12.74% 13.62%
LR f4E 29.60% 2822% 2634% 32.66% 26.09% 2539% 2757% 28.88% 31.67% 35.76%
~ s % 1439% 1527% 1556% 1595% 16.00% 15.27% 16.70% 16.83% 16.36% 16.70%
FoIR A f 17.22% 17.47% 18.63% 19.27% 26.79% 25.22% 27.45% 28.22% 27.85% 26.81%

FH kR A ER
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2T 03N IR e g2 AR S 20C

TErE FlayF T
% = 6 = 4 i =
T % - -0.0311**  -0.3005**  -0.0251**  -0.0566™*  -0.0204**  -0.0585™*
[0.0008] [0.0170] [0.0009] [0.0175] [0.0008] [0.0186]
F e -0.0310*  -0.3481**  -0.0177*  -0.0511*  -0.0122** 0.0117
[0.0009] [0.0200] [0.0011] [0.0209] [0.0009] [0.0232]
T ez -0.0326**  -0.3742**  -0.0125**  0.0271 -0.0068**  0.0975**
[0.0008] [0.0178] [0.0009] [0.0184] [0.0008] [0.0197]

ot R RANe Y 0 B e BERE 0 BB EE A E k.

PlEaAp LHEEL -

XA T BBIGERTE KT e AT
S SUES SR A i L
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F081 A f IR AR £ AR S 20O

TErE FlayF T
% = s = 4 1 =
T % - -0.0353**  -0.3653**  -0.0526**  -0.1416™*  -0.0475**  -0.1209**
[0.0006] [0.0120] [0.0007] [0.0123] [0.0006] [0.0132]
F e -0.0333**  -0.3960**  -0.0375**  -0.0925**  -0.0224** 0.0058
[0.0007] [0.0141] [0.0008] [0.0148] [0.0007] [0.0164]
T ez -0.0338**  -0.3951**  -0.0228™*  0.0864**  -0.0129**  0.2027**
[0.0006] [0.0126] [0.0007] [0.0130] [0.0006] [0.0139]

ot R RANe Y 0 B e BERE 0 BB EE A E k.

PlEaAp LHEEL -

XA T BBIGERTE KT e AT
S SUES SR A i L
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2091304 f 2 ook % B —®Y DID A §7 *°

vFEMY i B R F
5 = 5 = 5 =
P e - -0.0066** -0.3202** 0.0189** -0.1583* 0.0197** -0.1289
[0.0021] [0.0717] [0.0026] [0.0680] [0.0026] [0.0694]
B e = -0.0099** -0.2823** 0.0154** -0.1337 0.0162** 0.0091
[0.0029] [0.1054] [0.0040] [0.1022] [0.0037] [0.1057]
R ke -0.0192** -0.204 0.0190** -0.1453 0.0184** -0.142
[0.0029] [0.1057] [0.0044] [0.1023] [0.0040] [0.1020]

ot BRI 0 B R e BER R HPES < F ko
PlgzaA N LREL
Ci* 4m aB0gHEEF KR T R kA E
AT RlOGBE F R BT R Y -
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% 10 : e

fHEFCR 2 g o B3t—E B DID A 47 2P

& 4 ¥ gk ¥ T bR F
5 = 5 = 5 =
P ok - -0.0009 -0.3571%* 0.0201** 0.2155** 0.0298** 0.2450**
[0.0017] [0.0507] [0.0021] [0.0481] [0.0021] [0.0489]
P2k e -0.0102**  -0.5080** 0.0222** 0.2773** 0.0222** 0.3196**
[0.0024] [0.0747] [0.0032] [0.0735] [0.0030] [0.0757]
P ke = -0.0247**  0.6783** 0.0093** 0.1412 0.006 -0.0001
[0.0023] [0.0756] [0.0034] [0.0741] [0.0031] [0.0729]
T BRI B BT BE R

e SRR

C.x =

TR R R

Foom 500 R FORET LB ikl F

g g b 106 E KB T G G BT E -
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2110 2 EEA BT 230 § ik 3t —EH DID A 45 2P°

TErL Flap ¥ T L
1 3 = #c e = i B3 = e

65 1 b
T o e 0.0134** -0.1925 0.0227* -0.2255 0.0211* -0.2113
[0.0034] [0.1478] [0.0042] [0.1289] [0.0044] [0.1284]
F A= 0.0198** -0.2639 0.0468** -0.4092* 0.0311** -0.1807
[0.0055] [0.2380] [0.0071] [0.2062] [0.0074] [0.2058]
e = -0.0098 -0.0635 0.0204* -0.2468 0.0187* -0.2393
[0.0059] [0.2632] [0.0086] [0.2165] [0.0087] [0.2099]

65k 11T
T - -0.0082** -0.2333** 0.0230** -0.0588 0.0229** -0.0151
[0.0026] [0.0806] [0.0034] [0.0771] [0.0033] [0.0795]
T % -0.0118** -0.1736 0.0127** 0.0483 0.0147** 0.1769
[0.0034] [0.1130] [0.0049] [0.1105] [0.0044] [0.1167]
e = -0.0146** -0.1722 0.0227** -0.0393 0.0198** 0.0183
[0.0033] [0.1089] [0.0051] [0.1055] [0.0045] [0.1062]

)

LRSI R R eI BERE

RECET IS = A
YR G506 HRTE kBT G A

. =
** & T

e

196 68 ¥ K B T 35

By E -

SR A 4 0 T A -
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212 &8 21 pick 0C

o

Fhp ¥ EECREN 3
% B % >
@ w—  0.0097** -0.0154 0.0100** -0.0217
[0.0028] [0.0341] [0.0025] [0.0381]
@ - 0.0155% 0.0118 0.0148** 0.0113
[0.0039] [0.0361] [0.0034] [0.0390]
@gsw=  0.0160% 0.0763* 0.0160** 0.068
[0.0037] [0.0319] [0.0033] [0.0349]

R ABOR IS B R eT BE L2 BRoch o CBCBHEE < 0 F Sk
EECE S L2
x4 BBYGIREE KRBT R AT
e SUEE STk R S
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213 A kR —Y BT £ A B2 Faong 2P

¥R Pl ¥ iR F
# ¥ = #K B F = & 5 = #K
A 5 e - -0.0066** -0.3243%* 0.0189** -0.1385* 0.0197** -0.1029
[0.0021] [0.0709] [0.0026] [0.0677] [0.0026] [0.0691]
B 5% o -0.0098** -0.2746%* 0.0154** -0.1049 0.0162** 0.0409
[0.0029] [0.1028] [0.0040] [0.1013] [0.0037] [0.1050]
B = -0.0194%* -0.2119* 0.0189** -0.1128 0.0183** -0.1129
[0.0029] [0.1025] [0.0044] [0.1015] [0.0040] [0.1015]

% BRI Y 0 B R foer G £k B2 Btk o ¥l <R Bk
R R AL
Cix Am BB E KT G B F
AT G100 F R BT R A F
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214 A sk A | S T Al

Ry F Bk ¥ RS
T ZTNB® Mo % C ZTNB® Mo % C ZTNB®
A 5 - 0.0066* -0.0545%* 0.0299** -0.0229* 0.0197* -0.0220*
[0.0029] [0.0076] [0.0034] [0.0102] [0.0028] [0.0112]
A 5w -0.0002 -0.0549** 0.0167** -0.0138 0.0102%* 0.0177
[0.0040] [0.0109] [0.0044] [0.0180] [0.0031] [0.0214]
A 5wz -0.0127** -0.0499** 0.0169** -0.0087 0.0127%* -0.0049
[0.0041] [0.0112] [0.0042] [0.0243] [0.0031] [0.0301]

ot R ARSI B R el BER R Al AN ko
HECELS AN LU S
D SRR 2 logithc AR T 3t o Thlio B B A om0 ZTNBR4p 8 #7538 § - sf e fFH04] (truncated negative binomial regression )
P kom hb g F R ET R i F
AT w1l E R BT R i E o
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2 15 1 A % —PSM 3 % *P°

FFErY Pl ¥ R RF
s S s e s S
5% 0.0073 -0.2416* 0.0227** -0.2687** 0.0253** -0.2542%
[0.0043] [0.1163] [0.0055] [0.1017] [0.0057] [0.1011]
A 52 0.0152* -0.3476 0.0379** -0.3094 0.0363** -0.1124
[0.0071] [0.1973] [0.0095] [0.1778] [0.0098] [0.1756]
A 53 -0.0151 -0.2045 0.0098 -0.2516 0.0065 -0.2004
[0.0077] [0.2191] [0.0116] [0.1973] [0.0115] [0.1965]

ot R ARSI B RS BER R Al AR ko
rjeiRp L EEE
CiF AT BBUGHRT R KT % G A Y
Lo A l90ePEE KB T G A BB o
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# 16 : § % - ‘=4 nested logit model = 3. %

y o

rb 0.8373 -1.8144 0.2779
[3.5103] [3.1439] [1.5916]

6 O 2.1743 3.4404 1.4882
[3.6480] [3.1170] [1.4744]
41.7277** 54.8630** 27.2700**

[15.9604] [19.8904] [9.6977]

9| 0.8484 0.2428 0.2691
[0.5788] [0.4723] [0.1994]
20-35 -3.673 -0.6445 -2.2339**
[2.3753] [1.7424] [0.4381]
35-45 3.2728 -14.3753** -3.7736**
[3.4774] [3.1916] [0.5563]
45-65 1.4178 -13.0991** -4.6076**
[3.1712] [2.6562] [0.5181]
65 N z 1.9799 -4.5807** -2.4961**
[2.1165] [1.6143] [0.3579]
-42.1491* -62.3669* 41.9760**
[17.3227] [24.7934] [14.7987]

K 331,736
N 2005¢ 0 A 15, T Am B
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217 oA e

year 2004+ £ & 2005+ X & 20057 £ & 2006+ k& 2006 X & 2007 & 2007 E &

R &
FHdoe 4920% 47.21% 45.74%
REFER 27.20% 29.99% 31.78%
FEFR 23.61% 22.81% 22.48%
2 i 23.84% 45.61% 48.17%
< 1o 26.35% 50.90% 50.32%
£ 1o 0.85% 1.18% 1.49%
230 5,100 4,849 5,088 4,830 5,294 5,495 5,771
UK
FHdoe 4L50% 41.39% 39.53%
REFR 25.63% 27.34% 29.74%
FE TR 32.87% 31.27% 30.73%
< i 26.04% 46.66% 47.54%
< i 27.18% 49.18% 50.33%
£ 79 1.27% 2.22% 2.12%
> 2% 11,970 10,846 12,772 11,474 13,770 13,885 17,032
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Bl 1:a FrZ2 Logit 3] DID i % 2% 3+

Interaction Effects after Logit
.006

.004

.002

-.002

Interaction Effect (percentage points)

-.004

.8
Predicted Probability that y = 1

* Correct interaction effect — Incorrect marginal effect

M2: 6§22 Logit 57 DID %% Z &

z-statistics of Interaction Effects after Logit
10 -

Z-statistic

8
Predicted Probability that y = 1
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B3: FrstF 2 Logit #3) DID f% sk & 3+

Interaction Effects after Logit

Interaction Effect (percentage points)

2 4

* Correct interaction effect

Incorrect marginal effect

B4 FrpF 2 Logit #73 DID g% Z it

z-statistics of Interaction Effects after Logit

10
5_
o | - “M
% Mm P
3 . oy
0
-54

4 .6
Predicted Probability that y = 1
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B S

Interaction Effect (percentage points)

T i F s a3 2 Logit #°3] DID i 5 oa %k 3t

.04+

.03

.02 1

.01+

Interaction Effects after Logit
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Estimates of the elasticity of demand for medical care

Paper Data Restrictions Estimation method Total price Visits price Quality price
elasticity elasticity elasticity
Feldstein, P.J.(1964) 1953, 1958 Health Information general care cross-section estimates of -0.19 (physician
Foundation and NORC surveys physician visits visits)
Feldstein, M.S. (1970)  BLS survey; NCHS 1963-1964 aggregated physician service time-series regression 1.67 (physician
survey; physician interviews date services)
Rosenthal (1970) 1962 sample of New England 68 of 218 general, short-term univariate estimates for 0.19t0-0.70
hospitals hospitals short-term care categories
Feldstein, M.S. (1971)  AHA survey of hospitals, all hospitals, aggregated by time-series regression -0.49 for total bed -0.63 for visits
1958-1967, NCHS 1963-1964 state days to hospital

Davis and Russell
(1972)

Fuchs and Kramer
(1972)

Phelps and Newhouse
(1972a, 1972b)

survey
1970 guide issue of “Hospitals”

1966 Internal Revenue Service
tabulations

Palo Alto Group Health Plan,
1966-1968

aggregated hospital outpatient
care; 48states’ not-for-profit
hospitals

physician services, aggregated
into 33 states

physician and outpatient
ancillary services

cross-sectional estimates

TSLS: Vs are number of
medical schools, ratio of
premiums to benefits, and
union members per 100
population

natural experiment:
introduction of coinsurance

-0.32

-0.10to -0.36

-0.14* OLS, -0.118

Tobit (physician
Visits)
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Paper Data Restrictions Estimation method Total price Visits price Quality price
elasticity elasticity elasticity

Scitovsky and Snyder  Palo Alto Group Health Plan, physician and outpatient natural experiment: -0.060* (ancillary)  -0.14*(physician

(1972) 1966-1968 ancillary services introduction of coinsurance Visits)

Phelps(1973)

Rosett and Huang
(1973)
Beck (1974)

Newhouse and Phelps
(1974)

Phelps and Newhouse
(1974)

Newhouse and Phelps
(1976)

Scitovsky and
McCall(1977)

Colle and Grossman
(1978)

verified data from 1963
CHAS(University of Chicago)
survey

1960 Survey of Consumer
Expenditure

random sample of poor
population of Saskatchwan
1963 CHAS survey

insurance plans in US, Canada,
and UK

1963 CHAS survey (larger
sample than in previous work)
Palo Alto Group Health Plan,
1968-1972

1971 NORC/CHAS health survey

hospitalization and physicians’
services

hospitalization and physicians’
services

physicians’ services

employeds’ hospital stays
within coverage

general care, dental care, and
prescriptions

employeds and
non-employeds

physician, outpatient ancillary
services

pediatric care

cross-sectional Tobit
estimates

cross-sectional Tobit
estimates

natural experiment;
introduction of copayments
cross-sectional OLS (TSLS
estimates insignificant)

arc elasticities across
coinsurance ranges
cross-sectional OLS (TSLS
estimates insignificant)
natural experiment:
coinsurance increases

cross-sectional estimates

-not significantly

different from zero

-0.35t0-1.5
-0.065*

-0.10 (length of
stay)

-1.0

-0.24 (hospital),

-0.42 (physician)
-2.56*(ancillary)

-0.11

-0.06 (physician
Visits)

-0.29*
(physician
visits)
-0.039
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Paper Data Restrictions Estimation method Total price Visits price Quality price
elasticity elasticity elasticity
Goldman and 1965-1966 Mindlin-Densen pediatric care hedonic model -0.060 -0.088
Grossman (1978) longitudinal study (compensated (compensated
-0.032) -0.085)
McAvinchey and waiting lists from UK’s National acute hospital care dynamic intertemporal -1.2
Yannopoulos (1933) Health Service model
Newhouse et al. (1933) RAND Health Insurance general care randomized experiment -0.17t0 -0.31
Experiment (hospital), -0.17 to
-0.22 (outpatient)
Bhattacharya et al. 1990 Japanese Ministry of Health  outpatient visits Cox proportional hazards -0.22
(1966) and Welfare survey model
Cherkin et al. (1989) Group Health Cooperative of non-Medicare HMO patients natural experiment: -0.35* (all visits),
Puget Sound introduction of copayments ~ -0.15* to -0.075*
(preventive)
Eichner (1988) 1990-1992 insurance claims from  employees aged 25 to 55 one-and two-stage Tobit -0.32
employees and dependents of a regressions of out-of-pocket
Fortune 500 firm costs
SUMMARY -0.20 -0.05 to -0.15

* Elasticities computed according to appendix of Phelps and Newhouse (1972b)

41 p > Culter, D.M. and Zeckhauser, R.J. (1999). The Anatomy of Health Insurance. NBER Working Paper Series, I11.(Table 3)
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Health insurance lower the price of
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Nyman (2003), The Theory of Demand
for Health Insurance, Stanford
University Press » 8 (> &t < 4 454
= : Consumer demands health
insurance in order to obtain a transfer
of income from the healthy if she were
to become ill. This income transfer
allows the consumer to purchase more
medical care and more consumer
goods and services than she would
purchase without it. Sometimes this
income transfer allows the ill
consumer to purchase medical care
that would otherwise be unaffordable.
The access, especially if it is
lifesaving, makes health insurance
very valuable to the consumer. Health
insurance that pays off by reducing
price generates this income transfer.
The additional health care consumed
because of the income transfer when ill
increases welfare, but the additional
health care that is attributable to price
alone reduces welfare. This additional
care, or overall moral hazard, increases
welfare. Therefore, income effects are
usually excluded from conventional
theory and, if an increase in medical
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Nyman's paper addresses the
issues of what would happen if
conventional approaches would be
applied to the problem of
estimating the net gains from
insurance against the alternative of
no insurance at all. Most of the
recent literature in this area, in
contrast, has concerned a question
at the margin: For a given degree
of insurance protection, would
consumers be better off with a
somewhat higher (or lower) degree
of insurance? By extension, what
is the optimal degree of insurance
protection?...
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care does occur, it would appear under
conventional theory to be generated by
the price reduction alone. The new
theory suggests that the insurance
premium when healthy is exchanged
for an income transfer when ill.

32 F ¥ F il Y R (2008) 1 ;5
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