ob3100000000o0o
gboboodgsoboooooo

googbooobgoboloogoboobdb 200b00b00bO0b0O0O0ODOoDbDObOOODO
ooboooooobobogooooboooobooboobooboboooDo1bbopoobooDbo
gbooooogobooboobooooobobobboboooobooooboboooboobo
obobobobobooboobooo

5.1 UO00OobO0bO200000000

0000000000000 oObU0o0 20000000 Oooobooo
O:

e NUIDOODDOODLDOODDOODOODLO
e NOODOOODODOOODOOODO

e JOUODOODOODODODOO

e JOODODOOODOOO

e NUUOOOOODLDOOOLOOODLODOO

oogoboboz200b00000b00b0bob 20000000000 bDODbDOODOODO
obobobobobooboboobooooboooooboooo
obooob20b00b00b0b0bOo20000000000

5.2 U0O0OOOOU

gbobgob20000000000000b00DbO0ODOOOO0OODOO0ODbDODOOObODbLODbODbO
obobobobobooboobooooon

0000000000000 000000U0O0UD EX)OOoooooooooooooo
obooboboobboooon

BE(ylX)=p8X (1)
00000 yO2000000E®WwX)=1«xPr(y=1X)+0x*Pr(y=0|X)=Pr(y=1X)0
gboboboboboobobobobooobo
E(y|X) =Pr(y=1X) =X (2)
000000000 000O000C0O0200000000Pr(y=1X)00000000000
gogooooooboobobbotboddoooooobobobobboboodouoooon

e X; 000 /00X, 0000000000DOy=10000000000000000
ooo

e J00OO0OODOOOOUDLDODODUDLOODOOOODOLSODOUODODODOOOOD
gboboobooboboobooboon

e DDODR0OD0ODDDODO0OOONONONONDODODDODOODOONONODO 20000000000
000000000000 0000000000000000R?2=1000000000
uboboaoo



ooboooobooob XOoooooooboobooooooooooooboobooobooOo
gbobooobolioooobooboboooobobooboooboboboobooboboobooobo
gboogboboobobooooo200boooobooboboobobooobOoobo
gogboboobobooobobooooboooobooboboobboobobooob1o0obboo
gobooboobobooboooboon

5.3 UUdoouoouoooooobobn

gboooooboboooobogobobooogboboooobooooboboooboobobo
obobooooobobobgooobobooboooooob1bobobobooooobUOoDbOo
gooo

00000000 &®-0000000000000Pr(y=1X)0
Pr(y = 1X) = &(8'X) 3)

J000doooooooooo000ooooooooag
00000000ooooooOo0l1000OOOOO0OODODODODOoOOOOO o,1)ooDo
Jddddddddddddd0ddddd0000000000oooooDoDooDoDoDoDO
JddddoopobooobObOo0ddd0doooooooboDoOoOo000oo0oooooDo
0

e 0000D0D0O0OODN
Pr(y = 1|X) = (6o + 51.X). (4)
00 By=-200p=30000000000 X=04000Y=1000000,
Pr(y = 1|X = 0.4) = ®(—2+ 3 x 0.4) = &(—0.8) ~ 21.2% (5)
0ooo

e JOODODOODOODOO

Pr(y = 1{X1, Xp) = (8o + S1.X1 + f2X2). (6)
00 fg=-160p =20 =0500000000000000 X7=040 Xo=10
ogoogooaa

Pr(y = 1|X1 = 0.4, Xo = 1) = &(—0.3) ~ 38% (7)
ogoon

XOooooooooobob oobooooboboboboobOooOobOobOobOXxoboooo
ooobooobo Xoooooooboooooooooooobooooouooboooooooo
oooooooooooooooooXx, 0 Axyooooooooooooo

Pr(y = 1|X1 + AXl,XQ, - ,Xk) — Pl‘(y = 1|X1,X2, .. ,Xk) (8)
= ®(Bo+ f1(X1+AXy) + foXo + -+ B Xy) — (o + S1 X1 + BoXo+ - + BrXk) (9)



gboobobobobobobob
gboboobooboobbooboobbooobooonbooo

02(5'X)

o = HEX)B (10)

o0 XoooooooooooooboooooooooooooooooooXxXoooooo
gbobobobobobobooboboboboooo

goboooono oboobooooobooboooboooboboobobooboboobobooboboo
000000000 A()OOO0OOO0O0OOU0O0O00O0OU0OO0DODOO0DDODOOOODDOODOOOOD
y=100000000

Pry =1|X1,..., Xx) = ABo+ X1+ + BeXk) (11)
1
1 4+ e~ (BotPr X1+ +B,Xk)

I
—~
—
[\
~—

gooo

e JU0DODODODUODUODOUODLOUODDODLDOOLOODOODDODOODOODOD
ubboobooboobbooboobbooobooboonog

e NUUOOOODLOUOLOODLDDLDUODLOUOUODDLDOUOLOUUODLbDOUObLOODLDOO

e JO0UD0OUODOODOOOOLOOOLOODODODOUDODODOOODOODLOODLODODOD?2
gbooobooobobboboobooboooooobobooboooooboaooobonboo
gooobgooboboobobooboobobboobobooooboboobobo
gbogboobooboobooboboobooboboobooobobobooobobon
googno

0000000000000000000000000 000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000

0 0O Angrist and Pischke (2008) 00 000000000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000200000000LS000000000
0(E(y|X=1)-E@X=0)00000000000000000000000000000
0000000000000 000000000000000000000000000000
00000000000

000000000000000000000000000000000000000000
000000000000

54 UO0O0OO0OOOOOOOO

oooooooooooooooOoOoooooooOobooOoOoOoooooLsooooooooo
goboodoboooobooboooooboon
goboobooboobobooboobbooboobboon



00000 (MLE) 0000000000 O0OOO0OOO0OO0OOOOOOOOOOOOOO
gobobooboboouoobooboooobobooobobooobooboobbooooboboobooboo
goboobooooboobooooboo

ugbood:

e NUIDOOOODOODLOOODDOUODLOODDOODLOODDOODLOOODLDOObOOO

0000000000000000000000p=Pr(y=1)00000000y;,i=1,...,n
0D00000000000000

n

[Iw(—p)' (13)

=1

gobobooobbooobboob pdobbO0o0oobboOo0obbOo0obbOoobDbOoOonDD pOd
gbboboobooboooooboobooboobobbobooboobobbobobooboo
goboobooopooooboooboo

L@%=z]%bmﬂﬂl—wﬂ%ﬂ—pﬂ (14)

00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000p000000
0L(p)000000000p000000000000p=40000000000000000

000000000000000000000000000P(y; =1/X;)=&(X,8)0000
00000Xx;, 0000000000000

L(B) =) {yilog ®(XiB) + (1 — y;)log(1 — ®(X}B))} (15)
=1

goooooox;00o000p0000oooooOOObOO00oooooDOObODbOOoOooo
00000000000 X;0000000000000000L(BOOODOOOOOOODODOO
p00000000DO0O0OO00DODO0ODOO0ODOO0ODOODOOO0ODO0OO0ODODODOODOODNOD
gogbooobuoobobooobooobooobboobbooobobooobboobboo
gobooboboooboooo

5.5 UOoOoOoboooogon

goboboobobooobobooboboooboboobooboboobboooobobooboboo
goo

ubooooboboobooboboobooboboobobboobooboooobooban
000000000000 OHayashi (200000 00000000000000O0O00OOO0OO
goo

gboboooboobooboobobobooboobobooobobooboobooobon
gogbbooguobboobbooobbuoobbuooobooobbooobobooobboobboo
gobooobooobobooooogaon

LL(8) =) E(ilog ®(X16) + (1 - yi) log(1 — (X/5))) (16)

n



000000000 By = argmax E(y; log®(X)3) + (1 —y;)log(l —®(X)3))) 00000000
goodooon

5 = axgmax - L(8) 5, axg max By log ®(X8) + (1 - ) log(1 — ®(X[)) = fy  (17)

gbobobooboobooo
ubooboobooboobobooboobobobooobobboooboobobgan

gobodboooobooboobobooboobbooboobbooboobboon
O000y¢y()0 L(H)OODOODODODOOOOO0OO0ODO0ODO0O0DOOOODOOODUOODOOOODOOD

9(B) =0. (18)
gdoodoodoooooooooooooobogoobogooboa
9(Bo) + H(Bo) (B — Bo) + small =0 (19)

0000000 H(H)DO L(H)DO2000000000000000000000O0

1
V(B — Bo) = — (iH(ﬂo)> (Bo) + small (20)

1
%9
O0000000H(By)O g(Bp)00Lid. DOO00DO00DO00D000D00D0H(B) =1, Hi(B)
00 g(8)=Y},9(3) 000000000

V(B = fo) —va N (0, (E(H:(50)) ™ E(gi(Bo)g: (B0)') (E(Hi(80)) ™) (1)

goboboooboboobaaboo
gboboobooboobboobooobooon

—E(H;(Bo)) = E(9i(80)9i(Bo)’)- (22)

000000D0O0o0doDO 000000000 0obooooooooDooo

A~

V(B = o) =a N (0, = (E(H:(50)) ") = N (0, (Bg:(50)9:(60)) ") (23)

oooo
gOo00000O0OOOO0000O0ODOOODOOO0O00

o — (%H(BA)>_1

PN
o (% > gl(ﬁ)gl(ﬁ)’) . 0000 BHHH (Berndt, Hall, Hall and Hausman) 0 00O 00O

obofFO0boooooboobgooooboobobooobobobooobooAObODOn
goboobooboooboobooo



5.6 UUOUOOOO2000000000000O00O00000O0O

000000000000002000000000R?0 R2000000000000000
goboodgboboooboooboo

e I0O0O0O: DOODODODODODOSODOOOOOOy=1000000000000 0.50
ubobdby=000000000000D0DO0ODODOOOOOOOOODODODOD

pi=0¢X//)000000000000000000

n

1 R
Rhitrate = E Z(l - ‘yz - 1(pi > 05)|) (24)
=1

e OO DODOODOOLOOOOODODUODODLODODODLDODLOODLODLODY;,=0000
ogboboooobooobby=0000000000000000O00O0ODOOODODOO
O000000000000p0 yv,=10000000000000000wrg=min(p,1—p)
oboobooooooooooooo

1-— Rhitrate
wro

R2=1-

» (25)

e 00 R2 00000D0DDDOOOOODDDDOOOOONDDDDOOOOOODODDOOOO
000 Ly0D000000m =),y 000

Lo = nilog(ni/n) + (n — ny)log(l — ni/n), (26)

00000000000o0oo0o0 R?20

1
udoR? =1 —
pseudoR* =1 T 2L0) — Lo)/m (27)

00000000000 L(3) > L 00000X000000000000000 L(B) = L
oooo

e McFadden O RZ?:

AﬂFmMmRzzl—lg%. (28)
0

0>L(B) >Ly>000000000000000O001000O0O0O0ODODODOOOODOO
000000000000 R20OD0O0000000000000000000 R2000
ubobooboooboobboobooboo

5.7 ODUOU0OOLDUOO0ODLOOLOOLODObOODLOObLOODO

gooobooo obobooboboobooboooboobobooboobOoboobOoboobo
gboooboobooboobobooobobooobooooboo«00bo0oobon y; =100
gobody,=00000



gb+:00b0b00b0oboobobooboboobo

uy; = X531 + e (29)

Uboo0Xx;00b00boboooooboobobob0ooboobobob0obbe; 0000
gobooboobbooboobo

ubboobooboboobooboboobooobboooooyg

ug; = X580 + €oi- (30)

e; e UO0O0O0O0O0OOO0DOOOOOODODOOO

oboobodbbooboboobuobobotuwy <uw; 000000
Ubbdy,=10000000000000000
Pr(yi:1|X,-):Pr(uu>u01~|XZ-):Pr(eoi—eli<X;(61—ﬂg)):¢(X;B*) (31)

000000008* = (81 — fo)/v/var(e; —e;) D000

0000000000000000000000000000000000000000000
D000000000000000000000000000000000000000000
0000000000000000

e JO00OD0UDOODOOODODLODODODLDOIMDODODOOODDLOODOLODODODODO
oo

e HUODODOOODLOOODLODLDOODLOUOODLODLDDbDOLDOODLDOODOLDODbLOLOODOn
goo

uboobooboobg20b0oobobbobooooboooboooboboobooobon
gbobobobobobobooboooooooooooo

0000000 O0O00000000000000000000000000000000000
u; ~N(0,1)000

yi =XiB+u (32)

Ooo0OooO0y000000O000C0C0O00y >00000000000000000O0Yy; =
1{yy >0}0000000000000000O0O0OO0OOOOOOOOO0O

e JOUODOUODOODODODODODODODODLDODODLDODLOODODLODOODO

e 0D ODUOODODOLODLOODLODLODLOUODODOODLODODOODLOODOD
ubbooboooboobon



5.8 UOOOOO

gbooboobobooboboooobobooooboobooboboboooooobobo
gobbooobobooboboobbuoobbuooobooobobooobboobbooboboo
goboobooobboooboon

E(yilX;) = ®(Xip), (33)
var(yi|X;) = ®(X;B)(1 - (X;H)) (34)

oo Xbobooooooooboboboboooooobouobuoboboboooooo
gobooboooboooboobooan

gbobobooboobobooboobobooboboobooboboboooboobon
goo

v = XiB+u (35)

oboobooboobbooboobioobibobib0 0000000000000 0u,
gbobgoooobobobooooobobobooboobooobobobobobobooboDbo
gobooboobobooboooooboobbooboooboo

e I uUDODOOODODOODODOODDOODDOOODODOODDOOODODOOn
gooooo

e 0w, 000000000y 000000000 oXp)0D00O00ODO

ubobgbodgbouooboboboobooboobooboobuooboboooboobab
gobooboooboobooooobooboooobooboooboobooboooboooo



