%,
Hi-Stat %?*:Q

Discussion Paper Series

No.128

THETA & ORI IR BRI R 23 &% 5 D2

B IR

November 2005

Hitotsubashi University Research Unit
for Statistical Analysis in Social Sciences
A 21st-Century COE Program

Institute of Economic Research
Hitotsubashi University
Kunitachi, Tokyo, 186-8603 Japan
http://hi-stat.ier.hit-u.ac.jp/



Joboooobooboboboouooogd

o0 m*ft

gogbobobbooooboboooon

1 0Oon

oooboboboboobool1ocogogoboboboboo vbooboooboovuboo
ubdoboobboobobbooooooboobobooboobooboooobooboooon
ggboooooobooboobobbobboooooooobooooooooooog
ggooobooboobooboborooboobooobooboobboboDbo
gbooobobooobbobbdobobobobobooooobobooboo 1ooboa
gboooobooboobobobbobooobobooboooo

000 (2001) 0 1975000 19880000 800000000 0OODOUODDOODOOO
gbooobobobooobobobooobobooboooobooboooboob vuboon
OO0O0OODEAODODOOOODOOODOODODOODOODOOODOOOOOOO
gooobooboobooooboooobooooboooooboboobb oD
gboobobboboooouobboobobboobooboobboboooboaon
O00000OOMehay (1981) 0 0000000000000 0OO0O0OOOOOOOOOO
0000000000000 000000 CooooooDoUOo)ooooUoDoOoOo
O000D00OD0O0OO0ODOLiner (1992) 00000 41004030000000000000
ljgbogobboobobboobuoooooboobbooooobooobobobooo
gooobobuoobbooooboboooboboobooooooooboobooooaon
gbooogd

gbogobbbooboobobobooobooobooboobbobooooboooo
ubobobboobooobooobbooooobboobbogogoebgz2o00b000onod
vbobooboobobobobo1bobooboobooobobobooboobbodayd
2000000000000 0buooooboooobDoooobDbooboooo
gbobooboobobooobobogoaoiseonon 1999 bo00u0babuaooon 10
gobboobodobooooodd1ggg igobobboobbooooboooboobaon

‘000000000000 000D000C0000UO0OO0 2100 COEODODUDOODOUOUDODUOODOUOD
000D00@MDO0DOD DO00D0O0)YOOooDoDOo0ooO0ooO (DO000)DO00O0ODDO0DO0O00O (00
ooo0oooUoooOoUoo)UooU0oUoOUOLOOU0DLOUOOU0OLOOU0O0OLOOOO0O0OD (oooo
0)00o0ooDoO0oo0OO0O (00D0D)DDODOODODO0O0D (DO0DO)DDODOO0OUOO (ODO0Oo0O0)oDDOooOooO
000000000000 6200000000000000 (DODO0DDO0)DODDODOODODODOOOOOO
gbooooboobooooooboooobooo

"E-mail: t_miyazaki@anet.ne.jp



uoobd20b0bddobodoooobbbonooobobuoob oo bbooooog
0000000000 DID (difference-in-differences) 000000000000 0OODO
000'0DIDO0OO00O0O0O0DOO0ODDO0O0DDNONOONOONDOONDDO0OO0ONonoo
godbb0 100000 bbbo0oobbbobobboboooboonboobobon
ooooobooooooobooooobbbboobooboooooboooooo
000000000000000000000002%0

0ooo0ooo0ooooooooobobbbbobodoboouooonoboboon
b 10o0bbooooobooooooboooobo 10bbooooboboooooo
gboboddbbodooboobobooooboooboboooooobboooobo
00000 (D000000)00000000000000000000000oooo
0ooobooooooboooooob bbb boooooooooooooooo
uoooooooobobbodoobboooobo 1ggooobboooboboouboon
00000000%0020000000000000000000000000000
oo booobooobooooooooboobbooobbboboooo
gboobogooboobooooobboooobbboooobobobobboooon
Jooooooboobooobbooobboboobbbooobboboboooo
00000000000000%00300000000000000000000000
0000000000000 000o00oo0DO0obOO0bOO0b0DbO000oOonD ooooMehay
(1981)0 Liner (1992) 00000000000 0O0OOO0O0DOO0OOOOOOOOOODOO
0oooooooooooooooobboobb bbb o0ob0oboonooooobooo
ugbobobbdoodbooobooooooobob oo obbobooooboboon
gooooooooboboobooooooboob oo boobbobobooon
doooodooo piboodbbdooodoooboobbooobobobooa

ydbodbogogoobooboi1gbooobboooooo iggbbbbooooon
Jdodooobobboooboooboooobbboubobbooob 110000 o
00 46.5%00000 100 73%0000000000000000020010000
bbb obooobbobobbobobbuoooooon
gdoooooooooooobboooobobooooobboooobooboboon
gdoodoodobo3sbbilioooouoooobobboodooooobboobnooooog
udbogooooobboooooouogbobbodoobobobobobbobboooon
goooooooboooooboooobbbooooobobooooonboouon
goobdob400000000DLOO0ODDOODODOODODODObODOObDbDUOODDbOODOOn
1ogodooooooooobobbooooooa

0200000000000000000000O0O0O0DOO0O0O0ODO0O 30000000
goootboooboboobobooboobobbobbobboboob400boOoo
gobsgboaooon

0000000000000 DO00000000

J000000000000000000000000000D0D000000000000OUoon

000 (2001) 00000000000000O0000O0OO0D000000000D00000000000

‘000 (2001) 000000000000 O0OODOOOO0O0O000O0O0O0O0O0OOO0O0000000
ooooooo



2 ObOOobooooboo

2.1 0000

0000000000000 00000000000000000000000000
00000 (0D0D01988; D00 D00OO1996; 000 00M02000; 00 02002; OO 2002)0
0000000000000000000000000 UD00000000000000
0000000000000000000000000000000000000000
0000000000000000005%%0
000000000000000001000000000000000000000
000000000D00000000000 (2001)0000000000000000
00000000000000000000000000000000000D00000
00000000D00000000000000000000000000000000
00000000000000 (2002) 0000000000000000000000
000000000000 00000000000000000000000000O00
000000000000 (2005 0000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000 100000000000000000000000000000
000000000000 00000000000000D0000000000000
D0000000000000000000000000 (2003)00(1)0000000
0000000 ((2)0000000000000000000000000000000
0000000000000000000000000000000000000000
0000700 (0DDDO 3.03%0 8.01%) 0 0000000000000 00O0OOODO
00000000000000000 (2003) 0000000000000000000
0000000000000000000000000000000000000000
00000D000000000000 1440 246000000000000000000
00000000000000000000000000 10000000000000
D0000D000D0D0D00 (2004) 000000000000000D000OOD00OO
0000=00000000000000000000000000000O000000
0000000000D0000 500 80%0000000000000000000DO00
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00 (2005) 00009010011 0000000000000000000000000
000000000000 0000000000000000000000000000
O00000000000000000000000000 (000000000000
00000000000 0000000)09%000000000000000000
500 00000000000000000000000000O0O00O0000000O0

°0 (2002) 0000000000000 DOOO00O0ODOO0O0000D0O000D0000000000 100
boboooooooooboobooooobooboobooboOoOobObOobOobOoOobbOobOoOoOoboObobOooooOoDon
goooogoooooboouoooboboooobooobOooob ol oobbOOoOoobODOOoOO o
ooboocoooooooo

‘00DU0O0O00000DU0D00D0O0000000D00D000DOOOOOOg



ubobobouoooobooooooouoobobobobobooboooboboboo
gooobobobbooobobooboooogooon

bogoooboobobooobobooboobbobbobbdoboboobbboooaon
00000000 (2001) 01975000 198800 80000000000 0OOOOOOO
ggoobobooboboboooobboo oo bobooobobbooooboooooyg
0000000 Ud0OooD 6™ ooooo0boo0oo0ooooooooooooo
ggobooooooobobbobobobooboboobboboobboboobooboon
000000000000000000000000000000000000 DEA(O
O0000)000000oo0o0O00o0o0o0o00DooOoOoO0oOo0oOooDoUoooooooO
(500)000060000000000O000O0UDOOODOOOOOOOOODOO (2001)
ggbboooboooobooooboooboooboobooobbboooooboon
obobouooobooobooooboobobooboobooboooobooobooboobooonoo
goooo

ggoooooobboooooobbbooobbbobobobooobooogo
Mehay (1981) 0000 0000000000000 O00OO0ODOOOOUOOOOOOOO
0000000000000 0 (000O0)D0OD0O00 D0ODO0O0oDO0oDoOoooo)O
goooobobooboobboobbooobobbobooboobboooooboobobo
000000 Gonzaleg and Mehay (1987) 000 00000000000 OOOOOO
gooobb1gbooboooobboooobobobooboooboboobooo
O00000000000000000000000OLiner (1992) 00000 4100403
gbbooboobotboi1oobboobobbobdoo 1bobboobooobooood
O00000000000000000000000000 00OMehay (1981) 00000
gooboobooobobobbooo0o0o0ooboo0ooobooobbDbOO0ObbOnLiner
(1994) 00000000000 DOOO0O0OOOO0OO0O0OOO0OOODOO1IODO00O00O0OO0O
O0000000000000000000Liner and McGregor (2002) D00 20000
00000450000 (19700800)0000001 00000000000 OOOOO
goboobooovgbbobooobbooboobobobooooboobobooboobOooobooDbo
00000000001 000 7%00000000000000000093%000
ggooboboboobbbobobooooboboobbooooobobooboooonn
gboobooobboouooobdoo 1bobooboobobobbobboboooboon
googoboboooooon

22 00000

gboobobobboboboboooooooobooobobobooboobboobooooood
goooboooobobobobodooboooobooooooobobooooooo
gbbbooobgoogaasoet2o00boboooooobobooobooooon
gbboboouooooobbooboobooooouoboooooobooooood
gobooooobbobboboboobobooboooboboooobobooooo
ooooooooooboboboobooooooooooobbo pIboobobooooon
go0obiboooobOooboooooboooooooooooooobooooooon



ubobodboboobooboodooooboooboo

3 Uoooobobodn

3.1 0dodo

19900200000 000000000000 00O00OLOO0O0bObOObD1ObO000OO0
goobobboboooboboooobooobooooobbooboooooboobooDbg
00000000000000000000000D00070

bogboboboooboi1oobboooooooboooooobooboonon 2
gobodgnibgobobooobesgobooobbo2000bboooboo3b0bd
gooobooboboobbooboooobuooboobobooooobobuoobooobo
0000000019000 199000000000000 1000 (20000) 000
000000000100 1000000 (20000)000000000008%020000
ogooooooboobooooogbboboooboboob 200 100boo bIb
000000°000000000000000000000000 DIDOOOOOOOON
oooDIDODOOObOOODIDODO0OO0bOobOboooooobobbooooooDo
gogd

ubobooooaod

2000-00000 ift00O0000ODODOOOO
0 if t000000000000

Tri =

ggboob2o000gbooobooobbobobbobbooooobooog
goobobil1ogboooboboboobobooboboboboo1gogoaoooo
gbobooboboobooooboboobooobobbooboooon

9
log cit = BadiTe+BrTrin + Y Bjwj e + timer + g + i i =1...N, t =1990,2000 (1)
j=1

1 if 00000
where d; =

0 if 000000000

1 if ¢+ =2000
Tt —
0 if = 1990,

gooooobbe0 10D O00000DLDO0OT;ODO0O0OD0DO0O0
T1,; 0000x,; 0000 200x3,;,, 0000x,,;, 0 150000000025, 0 650

‘0000000000000 0000000DY 0000000000000 0000ooooooo
goooooboobooboooobooooooooooobooobboooooboooooooboooDLOogo
gooog

S00D00199 0000000000

20000000000000000 1000 (first difference) 0000000000000 000
ooboooooooobo 20010000000 DIDOOOOOODOOOOODOOOOOOOOO DIDO
0000000000000 0OWooldridge (20020100) 00000000




0000000z, 002000000000%7,0030000000002s,,000
00000x,00000000000R0000000¢O000000time,0000
0Y00000000000000000M0000NDODOOOOBO0pRr0B;000
0000000000O0oO0ooooon

000000000000000000000000000000O000000 DIDO
0000000000000000000000000000000000000000
0000000000000000000 4,,0000000000DIDOOOOOO
oooRo0o0

1 if k0ODODOODOOOO
dy; = k = 1991, 1992, 1993, 1994, 1995, 1999,
0 if 000000000

gooo

uboogl1odbooobuoouoobobooobooobbobooooobooobaoo
bobdobuoooooboobobuoobooubooooobobobobobobooobo
0000000000000 00000000000000B000000000000
goobuobooboboobobboboboboooobooboooobooooag
goboboobboobbobooooobobbobooboooobbbobobooos3nog
odd

3.2 OUOOoooooo

goboobbobobooouooboobooobooboboboboboobooobn
goobboboooobobobboobboobooboboobooboboobobon
gbobobooogboooobobouboobbooo1oooobobooboooogn
goboobobooboobobob 200b0bboboboobobbobooooooaan
ogoooboooobboooboobobDoooob bbb oo bbb
obobooo10goooooooooooobobo 20000 vboo0oobooooon
OOoOooooooooboD ADO BOOOwOOOOO UOOODOoCOoOoDDOOO
oobood200b0b0b00b0O2p0b00b000vU0b0obD0obDo BOoobobooooo
ggiliobdobooboooboboooboobob20b0bobboobbbobooobobooboond
gobooboooboboboobobooooboboobbboobboooooboonoooDoigod
O AOOBOODO100000O0ODODODOOOOOOODOOOOOOOOOUODOODOOO
AfO0OO0OO0ODOOOOODOOOOCOODAOOO BOOO 1OOODOOOOODOODOOO
0020000000000000000%000000000000000 20000

000000000000 000000D00D00000000000000000000000000
oooooo

" Doo0DO0oO00DO0O0O0D00O0000D00O0DO0aQ0O  strict exogeneity 0 O:
E(Eit|diTt,TTit,:C1,it,.. .,xg,it,gi,timet) =0 VvV, t00000000000ODO00DO O

POOoDU0DU000 10000000000000000D000000D00D000000D0O0Od
00D0000000D000000000000

B0oU00000000000000000000000oOoOOoonog

“ogpoooooUOoOoOOOOO0DOO0OOD0O0000000



gboooboooobobooooobooboooobbooobobooDIbOb0DOboOO
000000000000000000D0000000000000000DO00M0

3.3 OO0

19900200000 0000000000000 0OOLOOO0OLOOOOOODbDOOOnOOd
goooboobogoboobobobooboboooobooooboboboobboooboD
goboooboobooboooogobbooicgobobooboob vvobbooooooo
uoog2gbobogoboooboboboobbooobob sbbooboodgfoestnoyd
gopbobobooooooobbooobob203b00bbo0oboboobboooong
ubobooooboooboboooboobobboobobobobobooboboood
ugooooan

ggobobobooboboboobooooboooooobobobboboboobobonooboo
ugbbiligoboobooouoobobbobbooboobbooboboobooogoo
00000000000Y¥0000000000000000000000000000
goobbobbobboobboobobboooobbooobobooobobooobooo
ubobobooboobobobbobuoobbobooboboobooooboooad
gboobobooobooobboobooboboboboboboobobooboooboong
gogobobobboouoobbobobbooobbooobooobboobobog
00000000000 40%00000000000000000000D000000
gooobbboooogoobobooboboboboboboobbooobooboonoo
00000000000 000®¥00000000000000000000D0000
000000000000 z2000000000000000000 571%0000000
016%00000 95%0000000000000000000 55.7%0000 14.3%0
o000 72%000000000

g20019000 199 000000000000 000000obooooobooan
ooodgooboobbobiloobb obbobobbbobOooooboooggono 7
gooobobooboobbobooooooobooboobobooobobuobboboDbo
000000000000 0000000000000Y o

300000 1o0booogo 31upooooobobooooooooboonon
oobopoomoobog1gbogogoooob sor.700000obobDD2000000 383.3
oob1120000000000000000000000 30290000 3429000
lL.30bob0boooooo1ggboobobooboooboboooooobobOo 14
goboobopbodoob1gboobbobboboboobobobOoz2000000
Uo0ooooooooboooobb 231.700029400000000000000000
goboobooboooooobg seo0bbis2bgooooobooboobOonoon
gboobooboooooooobobobooboooobobob 200000 150000

BOopooDO000000100000000000020000000000000000

00DD000000000 64.3%(200000)00000000000000000

YOopooDoOoOoODOOOODUOODOUODOO00000000000000000000000gooon

000000 13000000000000000000000000000000000D000000
gooocoobooooo

POopUDDUOD0OU0DODO0O00O000000000000DO (200002001) 00000000



0000600000000 15.7016.4%00 3000000 0670000000 0O0OO
O00000000000000015.0%017.9%00.61000000000000000
goobooobboobobooooboboboboououooooon

gobi1ogboooobooobobbobobbbbobboboooboobboD4
gooboobbobooobooobobobooooolioobobooobobboon
ubobodooobooboobooboboboobboboooobboooooon
goobodoobooboooooboooboboobobbooboobooboobobboonbg
goo1odogobbooboooboboooobooooboooboboooobooo
goboobobobbooobi1ibobbooooboooooobobooboooanon
gooogoooo

4 0O0O0OOODIDOOO
4.1 0O0O0OO

gsbdlogbooooooouooobobbuooboobboobooboogon
gobbooooooboboooobboboobbobooooooooobboooo 200
uboobooooboobobboodoboooboououonoooooboooobobooobooa
000000000000 0000000000000000000002000000
ggbooooobooogbobobobooobooboooobooooobbooo
gobooOo0ooooooobIpboooooogbogoooboooboboboboobobn
goooboobooobobooooobobobobbooooboobobbobboog
gogbooboboooboboooobboboooobobbobobooboooobobo
ubboobboooooboboobobobobooooooaobooboboooboobonod
ooboooooboooouooobooooo1booboooogo pIDbUUbbOoDOoD
oobobobboboogo22ab0bb0doobboob0ooobooobobooobooDn
ggboooooo

gbooooo

(h)OooooOU00o0ooOOoOO 000000 0OOOO0DOUDOODOOODDOOO
gbo1gboboooooboboooboooooboooboboobbbbooooo
goooooooooboooboboobobo0 w40000000D00000O0O0ODDOD0 46
gloobonoboobooboboobooboboobbobooobgogsodboboobbogn
gogobooobooouooobooobbooobbboobbooobooooonoo
ubobobobbuooooboobobobobobibboob 2200000000004
gooboooboobbooboobobobbobbooboboboobooooanotyg
gobogoog¥oobooobooboooooouoobboboooooboboooooba
vbobboboobooobbooboobdoouoooobboboboboooooobo
gobooooboboboobobbobbooooboobooobbooooobooong

QOO0 000000000000000000000000000D000003.20000000000
goooooo



ggbboboooooobuooobobooouoooboo1oobobooboobgn
gogoooooad

()O0oo00oOOoU00oOooOU0UDoOOoOODOOOOOO00ODbDDODODODODOOODOO
0000000000000000 (1)0000000000()uoooooo 100
ggooboboooboboboooobbobbboooooooboboboooboboag
gdbbouooboooboboobobuoooboboboooobbbooboodo 2200
goooobobooobboobobooboobobbobobbbbOoo1roggY400gno
gooooobboboooooogoobobobobbDboooUbUoo pIboboogo g
booobooboboboooboooobgod

uboboobooan

(3)000000O0O0O0000U000D00O0DOOODOOODOD0UDODObOOOD 100
000000 71%000000000000000000 2000000000000
ubobooboboboooboobbbobooaobbooabooobbogsbbooooboodad
boooobooboobodoboobuoobob 1boobooobobobooobooood
gooboooboboooboooooobooobobobobobobobooboboobon
6000000000 19900 (000)0 20000 (DOO0)0D0O0OO00ODO0DOOOOOOO
gbobooooboooooobbobb 4000000000000 0O0 1I000DODOODO
goooobooooogguuouoooobobobooooobobbboooboboonbog 14
ooooooboooog sedboobooboobooooboooD sebd 2600
uboboooboobboobbbbooooboboooobbuobboooooooad
ggbooooobobouoboboboboobooobooboboboobooboooon
bdebuboobooboobuobuooboouobobbooboooobooboad
gboboboboboobodobob st logdbo ogsoboonbbobobooooon
goobobooooboobooobbooobboobyobobobobbooooo
gogg200b0boboooobgz2eo0b0b0boboogoooboobz2e0000000000
gogobgsboobbodbbooobooobobbobobobooboogoobon
00000?090000000000000000000000000D0D0D0D00000
gobooboboooboooboboboobooboobdooooooaooobon 2000000
gowogosobibodboobooboooobbooooooooboobooboobog
0000000000000 0000%0000000000000000000000
ubooooboogd

goboooo11ggbooobooboboooobboobooboboouooonoo
10b0b00boboboobobboboobbeob eo0L DO ODODOODODDO
00000000200 00000000000000000000000000000

2l0pgoD 2000000000000 100 5000000000000000

2000000000 00000000000000000000000000000000000000
gboooobooobooboboooooooboobooboobobooboooboooboooobooobbooboooDbOoOoo
goooogoboooooo

BOO000000000000000000000000000 30000 310000000000000
gboooooboooooboboooooooooboooooobbooboOoboboooobocboOooo



0000000000000 1000000000000000000 020

0000000000000 00000000000000000000000000
000000000000000000000000000000000 91000000
0000000000000000000000000000000000000000
D0000000D0000D00000000000000000 (19910)0 821000
0009300 802009800 7890000 20300000000000000O0O0OOO
00000000000000000 2002000 7540000098000000000
000O00000000000000000000000000000 5000000
5000000000000000000000000D00O0000O00000D0000
0000?0000000000000000000000000000000O0000
goooo

(00000000000 0000000000000000000000000 1
0000000000000 000000000000000 220000000000
000000000000000000000000000000000000000O
0000020000200 0000000000000000000000000000
OO0 (0000)0000000000000000000000000000000
0990000000000000000000000000O00000O0D0D0O0O00O0
000000000000 000000oDoo

() 00000000000 000DO0D0D000 10%00000000000000
000000000000000000000000000000000 2b00000
000000000000000000000000 1000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000030000000000
00»000000001000000000000000000000O0O000O0O0
000000000000000000000

(9)000000000000000D0000000000D0000000000000
00000000D000000 10000000 107%000000000 100 14.6%0
000000000000002p0000000000000000009900000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000000%099000000000000000000000
0000000000000000000000000000000000000000
ooooooog

#0ooooo0000D00000000000000000000000000000000000
00 (2003) 00000000000 O00O00000000000000000000000000
O000000000000000000000

000 (20000 000000000

0oo00 (00)020030 30 400

®O00o000000000000000000000 (000)000000000000000000
0000000000000 (000)00000000000000000000D00000000000
0000000000000

0000 (2003)0000

ogooo (2003) 0000

10



0009109 0000000000000000000000000000O000O0
00000000000000000000 100000000000000D00000
00000000000000000000000000000000O00000000
00000000000000000000 50000000000000000000
00000000000000000000000000000 (000, 2000) 0095
00000000000000000000000000000000O00000000
0000000000000000000000000000000000000000
000000000000000000000000000000000D0000000
000000000000000000%00000000000000000000O0
000000 1000000000000000000000000000000000
00000000000000000%0

0000000000 (10)000000000000000000000000000
000000D000000000000000000000000000000000 2b
0000000000000000000000000000000000000 100
00000000000000000003%0

uboooouooooooobooooo

gbboooboogboobooboboooooooooobobbobbooboboon
uboobooboboboobobboobobooboobobooboboobooboonooono
odoooodoooouobooboobbooobobobuooooobobobo 200000
gogobooboobbobooobooboooobOo 340goooonoboonog es
dedbbboobboobobbobouoooobuooboobobobooboooband
goboobobooogooboobuobobobboboobobooboooobooood
gbooobbogobobooobooboobbobob10obbbooooobooooDbo
gooo

0000000000000 0000OOMehay (1981) OO Gonzaleg and Mehay
(1987) 000000 10000000000000O00O0DOO0OOODO0OOO 10000
gboboobdbooouooouobboooboboobobobooooouooooboobon
Liner (1982) 000000000 OO O Liner and McGreger (2002) 0 000 98%0 0 O
ggoobobooobobbobbobooooboobobooobo 200bOobooo
gboboooboboobobobobbobobobbdoobooboobooobgo1ooboaoon
000000000000 0O000000000O00O0000000O0 OLiner (1992) 00O
goooobobooogoooobobobbooboobobooooooboboobobobgt
ubooboboooooboboobooobbbbooooouobooooobaobaood
gooobboboooooobbbobboboboobooboboobooboooo
googooobobobobbo1l1ogbbooboobooboobooooobbon

00000000000 00000000000000000000 (00000)0

3219900 9800 0UUCDOUDOODUOOD 5000000000 70 1000000000000O0
goboogoooooobooooooooboooboooooboo

¥00000000000000000000000000000000000000000 9300 DID
gobooesboboboboooooboooboooooobbobbooboboono

11



4.2 DIDOOOODOO

googDIbOOOoobOOoOoOoODIDO0OOOO0bOO0OO0b0ODbOO00OoDboDoOoOonDg
goobgoooguo biboboobboboobboboobooboooobobobobboo
gbboboboooooooobobboobobboosbouobooobobobooan
obooi1ooboobooboboooboboobooooo bibgbobobOobOooboOoboOoon
gobobopobboooooooobooooobooobooboooooboonnboboo
goobgoooooobooooooooooobooooobbooobooooooDIbO
gbooboboboooobooooibooboooboooooboyobob10bobOooooon
0000080000000 0D000DDD00N0D* 000000000000 oan
oooboooooobo bpIboooooOooob0oooobooogon

5 OO

bbb oooooooobobboob bbb oooooaa
00000000000000000000000 (0O002002; 000200500000
000000000 (0D000002003; 002003; 002004; 00002005000000
000000 (boOoOooOo2e0002001)00000000000000OO00OO0O0OOO
goboobooooooobboobobooboboboooooogooooooboo
uboboodgooooboboboobouobobbooooooboboboobon
ggbdiligooooobooobooodbdoouoboooobboobooooaa

1990002000 0000000000000000OO0O0O0ODODDODODOODOD 1000
gogbogoboooboooboboobooobbooboboboloobbobboonoo
gooooobboboooboogieeod 19990 ooouoo 1gonoboooooa
0o boooooboboooooob oo ooooboogoobooon
ubddoobooboboobbbooobobobbooboboobbooobbbbooooo
ugoooboooon

000000 1obo00oobooboooboobbbobbooobooooon
gobdddbgoouoobotoouoboo oo b oo booboboo
udgobooooooboobboboboooobooooooboobboobboooon
gooooooooobooonooobbobb 0o booooobooboboooon
bbbt obobooo bbb booboobbobbooboon
ugodbooboooooobooboobooboobbboooooobuoobonoo
0000000000 obooobobooboobobo0oobboo0oboooboOooDo
ggbodoooobooooobboooobobboooouoobobooooobooboooan
ggoboboooooobobooobuoooooobooooonbooobouobnboobooon
000000000 Liner (1992) O Liner and McGregor (2002) 0000000000
ooooobbobl1gogobooobobbooboooooboobIbpobooooogd

M0poOO0DUO0UU00O0O00000000D0000000000000D000000000 22000
o0 70000 20000000000 900 DIDOOOOOOO0OOOOOOCOOOOOOOOOOO
gobooboooooobooooOoYyyoobooooooooooooooooooObOobObobobooooo
goooooooboooobooboon

12



gboooboooboobboboboboboobogo 7o 1booobobooobosoo
lgbogobboobboobdoooobobobooboobbooooboooooo
gbobbobbobbodbooobooobo 1o oo ooooon
gboobboboobooobooobboooboobYoooobbooooono
googb 20050 40000000000000DO00O0O0ODODOOOOODOLODODOO
ubooooboooboobboobooooobobobooobooboboobbooodad
goobooooboooobobboboboooooobobboooobbooon
0200199000 200000 200000000000 0000O000O0O 100D0DO0OO
ggliooobooboboooobobobooobooobobooboobobobobboooboon
gooboobooogoooobboobobbboboobooboboobooobooboo

A OO

A1l DIDOOOODOOODOO

000 (1)0000000000000000DIDOO0000ON00N0N0NONODOoaql)
000000000000 0000000000000000 (0000 covariate) 000
0000000000 DIDOO0OOODOODOO0OO0ONDOODONODOONODOONODOn
00000000000000000000000000000D0D0000000000
00000000000003%%0

O00000000000000000 counterfactual 0 000 O 0O O OCounterfactual
0000000000000000000000000000000000000 200
0000000000000000000000000000000000 00000
0000000000000000 y,#06,0000000000002000000
000000000000 »,,0000000000000 ,,00000000000

()00000O00O0oooog

Yjit = Badi - 7 + BrTrj + 17+ gi + €4
i=1,...,Nt=12 j=0,1 2)

00000 20000000000(1)0000000000000 00000000
0000000000y, =loge;,00000000000000000000000
0oo

1 ift=1
Tt =

0 ift=2
4 = 1 if 000000000000 (boooo)
' 0 if 00000000000 (Cooooon)
J=7-d;

35Wooldridge (2002) DD ODOOOOO

13



1999 — 00000 if j=1
Tr;=

0 if 0000
)=0

E(ejt
oooooOoO (y)ObOooooooooooOoooooo
Yit = (1 — diT)yo,ie + diTey it
goooooooooooodgao

00 1i0do00oooooooooood
0ggd 20 E(sg,ig — 80’i1|di = 1) = E(é‘o,ig — 80,i1|di = 0)
0o 3d E(€1,i2|di = ].) = E(607i2|di = ].)

00 10 no-mover panel 0 00000 20 (000D00D00D)0000000 (the same

time-effect)0 00 300 200 0000000000000000000O0O0OOOOO
000000D0000%00010000000000000000000000D000
0000000000 2030DIDO00O0O0OO0O0O0OO0ON3™8g
DIDOOO0OODOOOO

DID = E(yi2 — yi1|ld; = 1) — E(yi2 — yi1|d; = 0)
DDDDDDD(Q)DDDDDDDDD(iDDDDD)DIDDDDDDDDDDDDDDDD

DID = E(y12 — yo1ld = 1) — E(yo2 — yo,1/d = 0)
=Ba+ BrTrj+~v+ E(e12 —ecoa1|ld=1) — {v+ E(s02 — £0,1|d = 0)}
= fBa+ PrTrj+ E(c12 —eo,1|d =1)
— E(e92 —c01|ld=1) + E(e02 —c01]ld = 1) — E(c0,2 — €0,1|d = 0)
= Bu+ BrTrj + E(e12 — €o2|d = 1)
= B4+ Brir; (3)
0000000 (2)0004000000000200000000500000000
0300000p;, 0000 DIDO0OOOOODOOOODOODODOOO0O00O0OO0
000 ge+prTr;0 DIDOOOOOOOOOOOOO0OOO0O00O0O00CDIDOOOO
0000000000 (02000000000 10000000)000000000O0O

00000 (02000000000 10000000)0000000O00OODOO0O
boooobobobooooboboboobbooouobooboobobboboooooo

30000000000 000 0 Blundell and MaCurdy (1999)0 Lee (2005) 00000000

0D 1-00 3000000000000000000 strict exogeneity 0 00 E(ei|dite, Trit, gi, 7e) =
0 Vit 0OO0D0O0O0O0DO0O0OO0ODOODODODOO0O0ODO0ODODOOODOODOO0OOoODbDOODOoOoObDOoOobOOOn
O000Ostrict exogeneity 0000000000 ODOODOOOOOOCOOODOOOCOCDO pIbOOoOOoQd
gooooooboon

00 3000000000DIDO0000DD0OOD00O00C0O00ON average treatment effect(ATT)
000 (Lee (2005))0

14



goboooooobOooobobobobbOo bDibboogoobooOoooooobooboDoO
00000000000 00D000000000 DIDOOOOOO?®.
gboboooooobobo piboboobooooooboooooooboobobboOon
gooobooooboooooooobobooboboooooboobbooo oo
000000000000 40000000p8;>0, pr<000000D0O0OO0O0ODODO
000000000000 srTr; 00 DIDOOOOOOOOOOOOOOOOOOO0
ggbgooooboobbooooooooo

A2 0OJ0OO0OOOOODOOO

1985000 900 0b0udboobouooboobooboooboobobbobboo
goboboboooooooooboobooboobooobomebnoggnuboaooonnd
oooogooboboboboboooooooob o200 bobboooonooog
gbozoooobooooboboboboouobooobobbbobbobooboo 2000
ugoobobobobbooobuooooboobuoboooobouobouooobgaad
O000000000000000000000 (000000000 oo 200000000
o0oooo)d

A3 00O0O0OO0ODOO
1000o00o%®([@o/o)=00/00
150000000 =1500000/00 %100
60000000 =6500000/00 100
0200000000 =020000000/0000
0300000000 =030000000/0000
000000 =(0000000)/00

000000000 =(00000oboooo0ooooo)/ooo

A4 OO

gopbob 4000060000000 2030000000000 DLO0OOODODDO
ooooboob0o—0b00D0O1990 0020000
gbobooobooboobobobobooboboobobooboaoobnisot d20000
ooooboobbobbOo—0b00b1990 0020000

9 Wooldrdige (2002) DD ODOOOOO
0000000000000 000000000000000000000000000000000
0oooooooo0oon

15



gbobobobobOoboboboobobooobooobobobobb2e000b00b0OnOO
oooobooooobbooboobboobDtesob20000

00000 (CoooOopDo0oO00)oOOOO0OO0OO0ODOO0D0DUObDOOOODODODODODOOO
gobooboonbboonDieod 20000

goobn

00 0000 MO (2003)000000000000000O0O0MO0OOOOO0OO
280 85-990

OO0 O (2003)0 0000000000000 MWOOOO0OT9(11)0O3-270
00000000000 (2000000000 10000000
00000000000 (D) ooo0O0o0oo 1woooooog

00 OO0 (20030 0000000000000000O0O0O0O0O79(9)022-460

00 MO000O0 MOo0o0oo0 Mo (201)00000000000WMOboooo
0 00 240 65-860

0000 (2002)0 00 1400 MOOO0O0O (D0 120000)0000000O

00 000 o000 Mo (2e0)0 0000000000000 000O00OOO
0000000000000 000000000000DOD0M O0O00 0056(4)0317-3300

OO0 MO (1988)0 D000 O0oO0o0oouoooooooooo
00 O (20000 0000000000 (H)IOOoOOOOO0O(20010 20)048-560

00 MO (20020 0000000000000 O00DOOOOOOOOOOOOmMO
0000000460 61-790

0 0 (20020 0000000000000 00O0O0O0O0D00O0OO0OOODOOOOOO
UbbodbWbhoo0ooobbbobbbbe1lds9-890

0 D0 (2003)0 0000000000000 00000O0O0OO0OODO0OO0DmMWOOOO0
0000000000000 0D)0020063-830

0 M0 (2004) 00000000000 0ODOO(0O0)Y 00000000000 OOO0
googoooooboooooobouoboboobom

0 M0 (20050 0000000000000OOO0O0ODO0OOO0O0 (D)ywWoooooo
gobooooooboooobboodooboabnbss-1050

00 0000 Mo (20000 000000000000000O0O0O0OOOOO0O0OO
480 191-1990

16



OO0 M (2005)0 00 0000000000000 0O0O0OOOODOOOOOO2100
COE Hi-Stat Discussion Paper Series, No.107.

00 MO000 MO (199%)0 0000000000000000 0000 0072(11)0
69-870

00 MO000 O (20000 0000000000000 (0)I0O0000076(12)0
110-1230

00 0000 Mo (200)00000000000000 (0)@Wooooog77(7)o
118-1290

00 M (19990 00 0000000000000 O0ODOO0OO0O

Blundell, R. and T. MaCurdy (1999) "Labor Supply: A Review of Alternative Ap-
proachs”, in Handbook of Labor Economics edited by O. Ashenfelter and D. Card,
Vol.3 (North-Holland), 1559-1695.

Gonzalez, R. A. and S. L. Mehay (1987) ”Municipal Annexation and Local Monopoly
Power”, Public Choice, 52, 244-55.

Lee, M. J. (2005) Micro-econometrics for Policy, Program, and Treatment Effects, Ox-

ford University Press.

Liner, G. H. (1992) ” Annexation Impact on Municipal Efficiency”, Review of Regional
Studies, 22, 75-87.

Liner, G. H. (1994) ”Institutional Constraints, Annexation, and Municipal Efficiency in
the 1960s”, Public Choice, 79, 305-23.

Liner, G. and R. McGregor (2002) ”Optimal Annexation”, Applied Economics, 34, 1477-
1485.

Mehay, S. L. (1981) ”The Expenditure Effects of Municipal Annexation”, Public Choice,
36, 53-62.

Wooldridge, J. (2002) Econometric Analysis of Cross Section and Panel Data, MIT
Press.

17



14

12




1990

-1999

1991
1992
1993
1994
1995
1999




1990 2000
1 307.656 122.043 6693.671 182.367 3189 383.265 171.782  9624.000 217.634 3189
29.241 60.873 807.765 0.193 3189 30.009 63.256 792.018 0.203 3189
113.042 132819  1408.320 1.270 3189 113197 132969  1408.090 1.270 3189
15 (%) 18.759 1.800 28.722 6.688 3189 14.994 1.560 25171 4.920 3189
65 (%) 12.555 4.207 41522 4.345 3189 17.906 5.324 50.618 7641 3189
0.344 0.088 0.655 0.016 3189 0.311 0.079 0.601 0.015 3189
0.563 0.114 0.880 0.144 3189 0.617 0.101 0.925 0.210 3189
-0.054 0112 1.588 -0.414 3189 -0.050 0.109 1.899 -0.397 3189
0.683 0.228 0.979 0.000 3189 0.680 0.229 0.979 0.000 3189
1 302857  60.470 394384  240.601 10 342849  53.965 662990  289.986 10
220326 209303  626.727 41.802 10 231721 220991  662.012 46.325 10
259.382 148299  489.150 73.340 10 259.440 148293  489.150 73.340 10
15 (%) 19.259 0.688 22.199 18.066 10 15670 0.442 17.037 15.179 10
65 (%) 11.473 2.141 19.832 8.903 10 16.379 2218 24.447 13.401 10
2 0.301 0.116 0.430 0.168 10 0.277 0.104 0.409 0.165 10
3 0.636 0.128 0.784 0.432 10 0.668 0.112 0.799 0.493 10
-0.011 0.091 0.125 -0.224 10 0.056 0.065 0.173 -0.162 10
0.486 0.278 0.751 0.087 10 0479 0.280 0.747 0.074 10
15 65 23



1990 2000 1990 2000
65.458 20.346 80.388 28.081 3189 0.228 55984 6.810 67.417 6.665 10 0.204
27.238 17.800 45.667 30.630 3189 0.677  29.268 6.236 49.790 10.894 10 0.701
28.286 12.094 44.225 19.739 3189 0563 24.236 3.844 35.847 6.929 10 0.479
3.834 2.614 4.454 3.874 3189 0162  3.624 0.805 4.086 1.685 10 0.127
20.067 13.537 31161 16.114 3189 0.553  23.782 9.827 37.146 12.305 10 0.562
22,519 13.760 35.736 24.106 3189 0.587  15.605 8.738 22.564 12.018 10 0.446
91.694 56.538 86.044 69.650 3189 -0.062 90329  18.043 83.633 32.564 10 -0.074
62.072 35.311 54.128 37.565 3189 -0.128 64.091 16.912 53.974 24.805 10 -0.158

/ 1



@) @ ©)] @ O] (6) @ (] ©) (10)

0.465 *** 0.063 ** -0.071 ** 0.226 * 0.162 -0.089 0417 -0.483 ** 1.074 *** 0.829 ***
(0.057) (0.030) (0.031) (0.127) (0.173) (0.212) (0.263) (0.210) (0.114) (0.171)

-0.073 *** -0.015 *** 0.000 -0.031 -0.034 0.011 -0.068 ** 0.051 * -0.146 *** -0.112 ***
(0.012) (0.004) (0.005) (0.024) (0.023) (0.043) (0.031) (0.030) (0.018) (0.025)

-0.007 *** -0.002 *** -0.004 *** -0.005 ** -0.005 *** -0.012 0.003 -0.006 *** -0.014 *** -0.012 ***
(0.001) (0.001) (0.001) (0.002) (0.001) (0.007) (0.003) (0.002) (0.004) (0.004)

2 7.59E-06 *** 1.72E-06 ** 3.33E-06 *** 7.16E-06 *** 4.33E-06 *** 1.21E-05 -7.37E-06 ** 5.91E-06 ** 150E-05 *** 9.14E-06 *
(1.47E-06) (7.60E-07) (8.70E-07) (2.74E-06) (1.63E-06) (7.90E-06) (3.44E-06) (2.39E-06) (452E-06) (4.81E-06)
0.001 -0.000 -0.001 * 0.002 0.000 0.005 -0.003 -0.002 *** 0.006 0.001
(0.001) (0.001) (0.001) (0.002) (0.002) (0.004) (0.003) (0.001) (0.004) (0.005)
15 0.001 -0.005 *** -0.012 *** 0.001 0.005 * 0.007 0.031 * 0.008 ** 0.013 * 0.014 *

(0.002) (0.001) (0.001) (0.005) (0.003) (0.016) (0.016) (0.004) (0.007) (0.008)

65 0.016 *** 0.014 **=* 0.016 *** 0.005 * 0.015 *** 0.004 0.021 *** 0.034 *** 0.023 *** 0.021 ***
(0.001) (0.001) (0.001) (0.003) (0.002) (0.020) (0.005) (0.002) (0.004) (0.005)

2 0.446 *** -0.040 -0.215 *** -0.116 0.056 0.653 1.039 *** 0.268 * 1.886 *** 1490 ***
(0.096) (0.060) (0.066) (0.189) (0.115) (0.614) (0.217) (0.157) (0.306) (0.355)
3 0.375 *** 0.616 *** 0.372 *** 0.599 *= 0.613 **= 0.803 2,949 *** 0.279 0.661 * 0.383
(0.117) (0.078) (0.083) (0.239) (0.141) (1.359) (0.296) (0.190) (0.345) (0.391)
0.379 **= 0.236 *** 0.205 *** 0.132 0.313 **= -0.012 0.277 -0.130 0.503 * 0.275
(0.087) (0.045) (0.049) (0.217) (0.092) (0.481) (0.169) (0.123) (0.268) (0.308)
0.087 0.044 0.013 0.291 0.137 0.229 -0.335 0.058 0.147 0.119
(0.105) (0.066) (0.069) (0.221) (0.146) (0.700) (0.259) (0.156) (0.366) (0.478)

0.149 *** 0.217 *** 0.079 **= 0.494 *** 0.388 *** 0.114 0.583 *** 0.318 *** -0.139 *** -0.163 ***
(0.015) (0.009) (0.009) (0.030) (0.018) (0.130) (0.044) (0.024) (0.041) (0.050)

5.464 *** 4.606 *** 4.483 *** 3.045 *** 3.024 *** 0.090 0.052 2,919 *** 2.884 *** 3.199 ***
(0.172) (0.107) (0.090) (0.270) (0.204) (0.798) (0.535) (0.166) (0.495) (0.622)
F 14.432 29.136 30.448 6.141 14.063 2.067 5178 7.806 2.958 2.247
F P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Hausman test 301.902 344.087 266.372 267.483 141.717 14.079 66.611 105.229 129.262 115534
Hausman test: P 0.000 0.000 0.000 0.000 0.000 0.229 0.000 0.000 0.000 0.000
6398 6398 6398 6398 6398 6398 6398 6398 6398 6398
R2 0.952 0.975 0.976 0.906 0.939 0.420 0.807 0.916 0.727 0.567

3199 2 White * 10% ** 5% ** 1% F 0 Hausman

DID



1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 2000
502 772 2621 3586 331 446 2682 3731 2550 3510 91501
208 2615 141 2677 1720
107 2391 76 2464 1450
4154 4405 2853 3556 1727 1689 2867 3761 5450 6650 582095
130 2159 93 2229 1700
6038 6543 2738 3490 2437 2569 2777 3606 5880 6980 662012
129 2431 93 2480 2030
103 2342 65 2440 1930
96 2614 59 2847 1930
153 2363 106 2539 1980
2057 2474 2738 3554 988 1118 2782 3652 5400 6500 288843
327 2218 219 2297 2300
2013 2172 2781 3469 1018 980 2905 3684 4300 5900 246739
109 2770 69 2832 2060
968 1370 2513 3338 584 547 2579 3369 3070 4070 107381
268 2392 113 2540 1530

1213 3592 726 3671 4700 151673
850 2900 523 2904 3750
405 2661 238 2744 3100
581 3774 381 3840 3150 62287
475 2793 339 2824 2800
135 2480 87 2607 2000
582 3560 452 3644 4330 78351
355 2673 305 2682 3060
187 2463 141 2575 2400
682 3269 442 3357 2650 46325
307 2613 194 2841 1800
75 2233 50 2428 1380
148 2514 107 2552 1600
60 2605 44 2671 1400
5-10 704.2 3433.0 3434 3577.7 4069.4
10-50 1946.3 3539.8 839.9 3672.5 5292.2
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